UNCLASSIFIED 


AD  NUMBER 

AD876737 

NEW  LIMITATION  CHANGE 
TO 

Approved  for  public  release,  distribution 
unlimited 


FROM 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors;  Critical 
Technology;  OCT  1970.  Other  requests  shall 
be  referred  to  Air  Force  Aero  Propulsion 
Laboratory,  Attn:  APF,  Fuel,  Lubrication, 
and  Hazards  Division,  Wright-Patterson 
AFB,  OH  45433. 

AUTHORITY 

AFAPL  ltr,  25  May  1973 


THIS  PAGE  IS  UNCLASSIFIED 


-■  "i-? 


t* 

CO 

t> 

to 

OD 


AFAP1.-TR.70-59 
VOLUME  I! 


EVALUATION  STUDY  OF  THE 
OXIDATION-CORROSION-DEPOSITION 

CHARACTERISTICS  OF  AIRCRAFT  TURBINE 
ENGINE  LUBRICANTS 


J.  P.  Cuellar 
B.  B.  Baber 


Southwest  Research  Institute 


TECHNICAL  REPORT  AF4PL  TR-70-59,  VOLUME  II 


October  1970 


THIS  DOCUMENT  IS  SUBJCC7  TO  S^EC  At  EXPOhT t  ONTROLS  AND  EACH 
TRANSMITTAL  TO  FORE'GN  GOVERNMENTS  OR  FOREIGN  NATIONALS 
MAY  BE  MADE  ONLY  »VrH  PRIOR  A?f  ROVmL  OF  THE  FUEL,  LUBRICA¬ 
TION.  AND  HAZARDS  DIVISION  IAPF!,  AIR  FORCF  AER  PROPULSION 
LABORATORY  WRIGHTPATTERSON  AIR  FORCE  8ASE,  OHIO  4543'.'.. 


Air  Fore*  Aero  Propulsion  Laboratory 
Air  Force  Systems  Command 
Wright-Patterson  Air  Force  Base,  Ohio 


NOTICE 


When  'overnment  drawings,  specifications,  or  other  data  are  used  for  any  purpose  other  than  in  connection 
with  a  definitely  related  Government  procurement  operation,  the  United  States  Government  thereby  incurs  no 
responsibility  nor  any  obligation  whatsoever;  and  the  fact  that  the  Government  may  hive  formulated,  furnished,  or 
in  any  way  supplied  the  said  drawings,  specifications,  or  other  data,  is  not  to  be  regarded  •  y  implication  or  otherwise 
as  in  any  manner  licensing  the  holder  or  any  other  person  or  corporation,  or  conveying  any  rights  or  permission  to 
manufacture,  use,  or  sell  any  patented  invention  that  may  in  any  way  be  related  thereto. 


MESidR  (br 

SECTfOW  □ 
SECTION  £ 
□ 

emt  write 

US  BOfF 

WAKWwtW) 

jariFiCAtiiM 

ir . .  . 

lOTlINTtM/MiUI 
m  |  AVAIL-  Ml 

*1 . 

IlITT  CMhJ 

/W  WEMAL 

Copies  of  this  report  should  not  be  returned  unless  return  is  required  by  security  considerations,  contractual 
obligations,  or  notice  on  a  specific  document. 


EVALUATION  STUDY  OF  THE 
OXIDATION-CORROSION-DEPOSITION 

CHARACTERISTICS  OF  AIRCRAFT  TURBINE 
ENGINE  LUBRICANTS 

J.  P.  Cuellar 
B.  B.  Baber 


THIS  DOCUMENT  IS  SUBJECT  TO  SPECIAL  EXPORT  CONTROLS  AND  EACH 
TRANSMITTAL  TO  FOREIGN  GOVERNMENTS  OR  FOREIGN  NATIONALS 
MAY  BE  MADE  ONLY  WITH  PRIOR  APPROVAL  OF  THE  FUEL.  LUBRICA 
TION.  AND  HAZARDS  DIVISION  (APFI.  *  IR  FORCE  AERO  PROPULSION 
LABORATORY,  WRIGHT PATTE RSON  AIR  FORCE  BASE,  OHIO  45433 


FOREWORD 


« 


r 


(i 


ABSTRACT 


Volume  II  of  this  report  contains  a  compilation  of  the  individual  test  data  sheets  for  all  tests  included  in 
Volume  I.  The  data  sheets  are  presented  in  order  of  test  number. 


This  abstract  is  subject  to  special  export  controls  and  each  transmittal  to  foreign  governments  or  foreign 
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TEST  NO.  336-1.  RESULTS  OF  REFLUX  OX1DATION-CORRo.,iON  TEST  ON  0-67-7  AT  347DF 


Vis, 

cs/100°F 


Initial 
7  days 
14  days 
21  days 
26  days 


17.34 

16.96 

15.87 

215.1 

(a) 


Metal  Specimen  Data 


Weight  change,  mg/cm1:  A1  -0.04 

Ti  -0.34 

Ag  0,10 

Steel  0.66 

Cu  -3.24 

Mg  2.02 


100°F  Vis 
Increase,  7c 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

1 

4.58 

0.26 

-2.2 

4.47 

1.14 

-8.5 

4.13 

2.76 

+  1140 

29.83 

49.6 

- 

59.7 

Test  Cell  Data 


Sludge  in  oil:  200-inesh  filter  la) 

Centrifuge,  vol  7r  80 

Tube  deposits:  Total  demerits  334 

Breakpoint  Data 


Metal  discoloration. 

deposits,  pitting. 

or  etching: 

AI 

Yellow 

Ti 

L  pitting 

Ag 

Yellow 

Steel 

L  pitting 

Cu 

H  etching 

Mg 

H  etching 

Neut.  no.,  days  to  1  mg  KOH/g/4  days  12 

100°I  vis,  days  to  1  cs/4  days  16 


Test  Conditions 


Sample  temperature,  °F 

347 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

(a)  Semisolid -analysis  not  possible. 


i 
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TEST  NO.  336-2.  RESULTS  01  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  347UF 


Vis, 

100°F  Vis 

Vis, 

Neut.  No.. 

Oil  Loss. 

cs/100°E 

Increase, % 

cs/210°F 

mg  KOH/g 

wt. 

Initial 

13.04 

3.47 

0.24 

7  days 

13.23 

1.5 

3.47 

1.77 

14  days 

13.23 

1.5 

3.42 

3.40 

21  days 

22.92 

75.8 

4.83 

37.9 

26  days 

55.97 

329 

10.43 

55.2 

2 

1  MctaJ  Specimen  Data 

Test  Cell  Data  J 

I  Weight  change,  mg/cm2 :  Al  0.04 

Sludge  in  oil 

200-mesh  filter 

Trace 

Ti  -0.76 

Centrifuge,  vol  "• 

Ag  0. 'u 

Steel  0.00 

Tube  deposits 

Total  dements 

114 

Cu  1.00 

Mg  0.66 

Breakpoint  Data  ] 

1  Metal  discoloration, 

Neut.  no..  «la>*  to  1  mg  KOH/g/4  days 

13 

deposits,  pitting. 

100°l  vis,  days  to  1  cs/4  days 

17 

or  etching 

Al  No  change 

Ti  M  pitting 

lest  Conditions 

Ag  l  yellow 

Steel  l  hrimn 

Sample  temperature,  ul  .147 

Cu  1  etching 

Sample  volume 

.  ml  200 

Mg  M  etching 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

1 


TEST  NO.  336-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-9  AT  347°F 


Vis, 

cs/100°E 

100°F  Vis 
Increase,  1< 

Vis, 

cs/210°E 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
set, 

■mb 

■ran 

wmmm 

IflEEZl  *  ' 

1.5 

1.13 

HgEf  J 

0.7 

3.69 

1.42 

0.7 

3.67 

2.02 

!■ 

1.4 

3.69 

2.13 

1 

Test  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


0.00 

0.08 

-0.28 

0.04 

-0.24 

-1.82 


No  change 
Green 
L  pitting 
Green 
L  pitting 
L  pitting 


200-mesh  filter 
Centrifuge,  vol  7 


Sludge  in  oil 
Tube  deposits:  Total  demerits  28 


None 

Trace 


Breakpoint  Data 


Neut.  no.,  days  to  1  mg  KOH/g/4  days  26+ 

100°F  vis,  days  to  1  cs/4  days  26+ 


Test  Conditions 


Sample  temperature,  °F  347 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  337-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-60-18  AT  392°F 


Vis 

cs/100°I- 

100°F  Vis 
Inaease.  % 

Vis, 

cs/210°I 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt,  '■'< 

mm 

— 

3.17 

0.19 

■ 

5.7 

9 

1.61 

6.3 

1.95 

13.08 

7.8 

9 

3.16 

1  48  hr 

13.31 

9.7 

1 

■Hi 

6.90 

i 

1  Metal  Specimen  Data 

Test  Cell  Data  1 

Weight  change,  mg/cm2 : 

Al 

+0.22 

Sludge  in  oil 

200-mesh  filter 

Trace 

Ti 

+0.30 

Centrifuge,  vol  ; 

0.2 

Ag 

+0.22 

Steel 

+0.12 

1  ube  deposits: 

I  ota)  dements 

314 

Cu 

0. 14 

Mg 

+0.20 

Breakpoint  Data  j 

Metal  discoloration, 

Neut.  no.,  hi  to  1  mg  KOll/g/H  hi 

40 

deposits,  pitting. 

100°1  vis.  hr  to  1  cs/X  hr 

48+ 

or  etching 

Al 

Brown  deposit 

Ti 

Black  deposit 

l  est  Conditions 

Ag 

Brown  deposit 

— 

Steel 

1  brown 

Sample  temperature,  i  392 

Cu 

No  change 

[  Sample  totume. 

ml  200 

Mg 

Black  deposit 

\tr  rale.  Iitervhr  It) 

( ondensate  return  Yes 

TEST  NO.  337-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-3  AT  392°F 


Vis, 

cs/100“F 

100°F  Vis 
Increase,  7c 

Vis, 

cs/210°I 

3.13 

6  5 

3.26 

7.8 

3.29 

9.3 

3.32 

14.01 

9.7 

3.33 

Neut.  No., 
mg  KOH/g 


Metal  Specimen  Data 

Weight  change,  mg/cm2 : 

A1 

0.00 

Ti 

0.00 

Ag 

+0.02 

Steel 

+0.04 

Cu 

+0.18 

Metal  discoloration, 
deposits,  pitting, 

Mg 

+0.28 

or  etching: 

A1 

No  change 

Ti 

No  change 

Ag 

No  change 

Steel 

L  yellow 

Cu 

Gold 

Mg 

Black  deposit 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol % 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  337-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-7  AT  392°! 


100°F  Vis 
Increase.  '3 


Neut.  No., 
mg  KOH/g 


Oil  Loss. 

»(,  "c 


Metal  Specimen  Data 

Weight  change,  mg/cm3 : 

Al 

- - - 1 

+0.06 

Ti 

+0.04 

Ag 

+0.06 

Steel 

+0.04 

Cu 

0.90 

Metal  discoloration, 
deposits,  pitting. 

M| 

7.26 

or  etching 

Al 

1  brow  ii 

Ti 

1  brow  n 

Ag 

1  yellow 

Steel 

L  yellow 

Cu 

V  pitting 

M| 

II  etching 

1  Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  '• 

Trace 

l  ube  deposits: 

Total  dements 

86 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
I00°l  vis.hr  to  I  cs/8  hr 


l  est  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  3374.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-9  AT  392°F 


Vis, 

100°F  Vis 

Vis. 

Neut.  No., 

Oil  Loss, 

c*/100°F 

Increase,  It 

cs/210°! 

mg  KOH/g 

wt,  % 

Initial 

3.69 

0.04 

16  hr 

3,71 

1.10 

24  hr 

3.67 

'.28 

40  nr 

1 

-1.5 

3.61 

..97 

48  hr 

mm i 

+  1.5 

3.61 

6.37 

2 

Metal  Specimen  Dau 

Test  Cell  Data  | 

Weight  change,  mg/cm1 :  Al  +0.06 

Sludge  in  oil: 

200-mcsh  filter 

None 

Ti  0.00 

Centrifuge,  vol  7r 

Trace 

Ag  +0.04 

Steel  +0.08 

Tube  deposits: 

Total  demerits 

47 

Cu  -0.14 

Mg  +0.10 

Breakpoint  Data  | 

Metal  discoloration. 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

deposits,  pitting. 

t00°F  vis,  hr  to  1  cs/8  hr 

or  etching: 

Al  L  brown 

Ti  L  brown 

Test  Conditions 

Ag  L  yellow 

Steel  No  change 

Sample  temperature,  °F  392 

Cu  Brown 

Sample  volume,  ml  200 

Mg  No  change 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

TEST  NO.  337-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-1 1  AT  392°F 


Vis, 

cs/lOO'T 

100°V  Vis 
Increase.  7r 

Vis, 

a/210°! 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt.  "• 

Initial 

— 

m 

mmmm 

16  hr 

6.6 

24  hr 

7.8 

0.94 

40  hr 

1 0.0 

1.23 

48  hr 

m 

13.8 

3.44 

1.48 

3 

Metal  Specimen  l  U 


Test  Cell  Dal* 


Weight  change,  mg/cm J 


Meul  discoloration, 
deposits,  pitting, 
or  etching 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


A! 

Ti 

A* 

Steel 

Cu 

Mg 


♦o.c:' 

+0.08 

+0.06 

+0.08 

♦0,06 

♦0.06 


No  change 
No  change 
No  change 
No  change 
Yellow 
No  change 


200-mesh  filter 
Centrifuge,  vol 


Sludge  in  oil 
I  ube  deposits:  fotal  demerits  3 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  I  mg  KOH/g/8  hr  48+ 

|0o°l  ns.  hr  to  I  cs/8  hr  48  + 


Test  Conditions 


Sample  temperature.  “I  392 

Sample  volume,  ml  200 

An  rate,  liters  hr  10 

Condensate  rets,  i  Yes 


TEST  NO.  337-6.  RESULTS  OF  REE  LUX  OXIDATION-CORROSION  TEST  ON  0-67-20  AT  392°! 


Vis, 

cs/100°F 

100°F  Vis 
Increase, 7 

Vis. 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt.  7 

Ml  ■ 

— 

3.25 

0.21 

6.6 

3.41 

0.71 

7.6 

3.43 

0.85 

14.75 

9.4 

3.47 

1.12 

Hlfli 

14.87 

10.3 

3.49 

1.26 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm1 : 


Al 

+0.04 

Ti 

0,00 

Ag 

+0.08 

Steel 

0.04 

Cu 

-0.06 

Mg 

+0.04 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
L  yellow 
L  yellow 
l  yellow 
Brown 
No  change 


Sludge  in  oil:  200-mesh  filter  Trace 

Centrifuge,  vol  7  None 

Time  deposits:  Total  demerits  32 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  337-7.  RESULTS  Of  REI  LUX  OXIDATION-CORROSION  TEST  ON  0-6 7-24  AT  392°l 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  7 

Vis. 

c*/2i(n 

Neut  No., 
mg  KOH/g 

Oil  Loss, 
wt. 

Initial 

13.04 

0.24 

16  hr 

13.14 

0.8 

3.39 

24  hr 

13.19 

1.2 

1U  1 

2.20 

40  hr 

13.23 

1.5 

302 

48  hr 

14.52 

11.3 

MEM 

12.33 

4 

Metal  Specimen  Data 


Weight  change,  mg/cm3  Al 


0.04 


Sludge  in  oil 


Test  <  ell  Data 


200-mesh  filter 


None 


Ti  O.'Hi 


CenlnlT-;;e.  voi  None 


Ag  008 

Steel  +O.I2 

lubedcposils  1  olal  demerits  4 

Cu  0  12 

Mg  0.06 

Breakpoint  Data 

Mclal  discoloration. 

Neut.  no..  In ‘0  1  mg  KOH/g/h  hr  37 

deposits,  pitting. 

|00°F  vis.  hr  to  1  es/Hhi  4t. 

or  etching  Al  No  change 

fi  No  change 

lest  Conditions 

Ag 

Steel 

Cu 

Mg 


Ian 

I  yellow 
No  change 
I  brown 


Sample  temperature.  T 
Sample  volume,  ml 
Sir  rate,  liters  hr 
t  ondenvate  return 


342 

2UU 

It) 

Yes 


TEST  NO.  337-8.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-1  AT  392°l 


Vis. 

cs/210°I 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt. 


Metal  Specimen  Data 

Test  Cell  Data 

mg/cm1:  A1 

+0.14 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

+0.14 

Centrifuge,  vol " 

None 

Ag 

+0.16 

Steel 

+0.06 

Tube  deposits: 

Total  demerits 

20 

Cu 

0.00 

Mg 

+0.08 

breakpoint  Data 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


No  change 
L  brow  n 
L  vellow 
Brown 
Gold 

No  change 


Neut.  no.,  hr  to  i  mg  KOH/g/8  hr 
1003F  vis.  hr  to  1  cs/8  hr 


Test  Conditions 

Sample  temperature.  °F 

392 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  338-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-1082(a)  AT  385°F 


Vis. 

cs  ;oo°f 


100°F  Vjs 
Increase,  * 

Vis. 

cs/210°F 

3.85 

-0.1 

3.76 

+0.3 

3.77 

-0.3 

3.69 

+  13.7 

3.94 

Metal  Specimen  Data 


Weight  change,  mg/cm3:  A1  0 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


No  change 
No  change 
No  change 
Gold 
L  brown 
No  change 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt.  1 


Test  Cell  Data 


Sludge  in  oil :  200-mesh  filter  Trace 

Centrifuge,  vol  '<  Trace 

Tube  deposits:  Total  demerits  17 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°K  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  385 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Blend  (1:1)  of  0-67-7  and  0-67-20. 


TEST  NO.  339-1.  KESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-31  AT  401°l 


Vis. 

100°F  Vis 

Vis. 

c$/100°F 

increase,  1 

cs/2I0°I 

_ 

3.23 

8.8 

3.38 

11.4 

3.48 

15.08 

12.5 

3.51 

15.49 

15.6 

3.60 

15.72 

17.3 

3.60 

Metal  Specimen  Data 


Weight  change,  mg/cmJ : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


No  change 
No  change 
L  brown 
Brown 
Brown 
M  etching 


Neut.  no.,  hi  to  1  mg  KOH/g/8  hr 
100°F  vis.hr  to  1  cs/8  hr 


Sample  temperature.  °F 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


TEST  NO.  339-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-20  AT  401°I 


Neut.  No., 
mg  KOH/g 


Vis. 

I00°F  Vis 

Vis. 

cs/100°F 

Increase, 

cs/210°l 

13.48 

3.25 

14.63 

8.5 

3.44 

15.05 

1 1.6 

3.51 

15.33 

13.7 

3.54 

17.70 

31.3 

3.88 

20.67 

53.3 

4.29 

Oil  Loss, 
wt.  'r 


Metal  Specimen  Data  | 

Weight  change,  mg/cm2 : 

A1 

0.00 

Ti 

+0.06 

Ag 

+0.02 

Steel 

+0.02 

Cu 

0.36 

Metal  discoloration, 
deposits,  pitting. 

Mg 

0.00 

or  etching: 

Al 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

No  change 

Cu 

L  pitting 

Mg 

No  change 

5.68 

10.52 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vo!  '1 

T ubc  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  kOH/g/8  hr 
100°F  vis.  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  340-1.  RESULTS  Of  OXIDATION-CORROSION  TEST  ON  0-68-8  AT  385°E 


Vis. 

100°F  Vis 

Vis. 

Neut.  No., 

Oil  Loss, 

cs/lOO^ 

Increase,  7 

C!/210°F 

mg  KOH/g 

wt,  % 

Initial 

P.86 

4.61 

0.19 

I  16  hr 

17.86 

No  -ample 'a' 

0.0 

4.53 

1 .48 

24  hr 

- 

2.07 

17.70 

4.49 

3.50 

48  hr 

P.80 

l_!1_ 

4.33 

9.92 

3 

Metai  Specimen  Data 


Weight  change,  r,g, ,.ti! : 

A1 

+0.K 

Ti 

+0.14 

Ag 

+0.18 

Steel 

+0.04 

Cu 

-0.18 

Metal  discolor?  n, 
deposits,  pittu.fc. 

Mg 

+0.12 

or  etching: 

A1 

Brown 

Ti 

Green 

Ag 

L  yellow 

Steel 

Green 

Ci 

Brown 

Mg 

L  brown 

Test  Ceil  Da' 


Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  7 

Trace 

14 

Tube  deposits: 

Total  J  merits 

116 

Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/</3  hr 

36 

100°F  vis,  hr  to  1  cs/8  hr 

48+ 

Test  Conditions 

Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Sample  lost  m  'andling. 

L _ _ 


TEST  NO.  341-1.  RESULTS  OF  PFFLUX  OXIDATION-CORROSION  TEST  ON  M-1082l?>  AT  392°F 


Vis. 

cs/lOO°F 

100°F  Vis 
Increase, 7 

Vis. 

cs/210,JF 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt.  7 

15.11 

3.65 

0.20 

-0.5 

3.75 

0.77 

14.98 

-0.9 

3.7’ 

1.05 

40  hr 

it.72 

+  17.3 

4.03 

10.66 

4S  hr 

19.80 

+31.0 

4.33 

15.00 

5 

Metal  Specimen  Data 


Weight  change,  mg/cm  • :  A!  +0.10 

Ti  +0.04 

Ag  +0,06 

Steel  0.00 


Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vcl  7 

Trace 

Trace 

Tube  deposits: 

Total  demerits 

32 

Cu  -0.32 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.24 


B.eakpoin!  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  tc  1  cs/8  hr 


No  change 
No  change 
No  change 
Blue 

M  pitting 
L  pitting 


Test  t  or.ditions 


Sample  temperature,  °F 

392 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

28 

30 


(a)  Blend  ( 1 : 1 )  of  0-67-7  and  0-67-20. 


TEST  NO.  342-:.  PESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-829  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/2)0°! 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt, 

Initial 

mam 

3.47 

0.27 

16  hr 

2.7 

3.53 

24  hr 

14.31 

3.1 

3.53 

1.19 

40  hr 

14.38 

3.6 

3.54 

1.64 

48  hr 

14.73 

6.1 

3.57 

4.56 

2 

Metal  Specimen  Data 


Weight  change,  mg/cmJ :  Al  -0.04 

Ti  0.00 

Ag  -0.04 


Sludge  in  oil: 


Test  Cell  Data 


200-mesh  filter 
Centrifuge,  vol  7? 


None 

Trace 


Steel  -0.02 


Tube  deposits:  Total  demerits  19 


Cu 

-0.18 

Mg 

+0.04 

Breakpoint  Data 

Metal  discoloration. 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

41 

deposits,  pitting, 
or  etching: 

Al 

L  yellow 

100°F  vis.  hr  to  1  cs/8  hr 

48+ 

Ti  Brown 


Test  Conditions 


Ag 

Yellow 

Steel 

Blue 

Sample  temperature,  °F 

392 

Cu 

Brown  &  orange 

Sample  volume,  ml 

200 

Mg 

L  yellow 

Air  rate,  liters/ hr 

10 

Condensate  return 

Yes 

TEST  NO.  342-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-830  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  73 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

Wt,  7 r 

Initial 

13.62 

3.39 

0.80 

16  hr 

13.99 

2.7 

3.46 

1.12 

24  hr 

14.16 

4.0 

3.50 

1.34 

17.62 

29.4 

4.06 

9.31 

48  hr 

19.33 

41.9 

4.24 

14.45 

1 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cmJ : 

Al 

-0.02 

Ti 

-0.04 

Ag 

0.10 

Steel 

0.00 

Cu 

0.14 

Metal  discoloration, 
deposits,  pitting. 

Mg 

+0.02 

or  etching: 

Al 

L  yellow 

Ti 

Brown 

Ag 

Yellow 

Steel 

Blue- 

Cu 

Brown  &  orange 

Mg 

L  yellow 

Sludge  in  oil: 

200-mesh  filter 

3-7  g 

Centrifuge,  vol  '7< 

0.6 

Tube  deposits: 

Total  demerits 

100 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  29 

100°F  vis,  hr  to  1  cs/8  hr  26 


Test  Conditions 


Sample  temperature,  °F 

392 

Sample  volume,  ml 

700 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  342-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-831  AT  392°F 


Vis, 

ca/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

14.52 

3.48 

16  hr 

15.60 

7.4 

3.68 

24  hr 

15.74 

8.4 

3.68 

0.79 

40  hr 

15.94 

9.8 

3.71 

1.08 

48  hr 

16.04 

10.5 

3.72 

3.7.7 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

-0.02 

Ti 

-0.08 

Ag 

-0.06 

Steel 

-0.04 

Cu 

-0.16 

Mg 

+0.06 

A1 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
No  change 
L  yellow 
Dark  blue 
Brown  &  orange 
No  change 


Sludge  in  oil: 

Tube  deposits:  Total  demerits 


200-mesh  filter 
Centrifuge,  vol  % 


Trace 

0.6 

39 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  42 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Y-.s 


TES  f  NO.  3424.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-832  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt,  7c 

HHH| 

— 

3.37 

0.31 

6.5 

3.52 

0.48 

7.8 

3.52 

0.76 

15.03 

9.2 

3.57 

1.23 

wBmm 

15.36 

11.6 

3.61 

2.18 

3 

Meta)  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

-0.02 

Ti 

-0.08 

Ag 

0.10 

Steel 

-0.06 

Cu 

-0.14 

Mg 

+0.14 

Al 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Dark  blue 

Cu 

Brown  &  orange 

Mg 

L  blue 

200-mesh  filter 
Centrifuge,  vol  7< 


Sludge  in  oil 

Centrifuge,  vol  7< 

Tube  deposits:  Total  demerits  53 


Trace 

0.4 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  44 

100°l  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °I  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


10 


TEST  NO.  343-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-60-18  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis. 

cs/2 1 0°1 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt.  % 

Initial 

m 

3.19 

0.20 

16  hr 

6.2 

3.30 

1.48 

24  hr 

6.5 

3.31 

1.80 

40  hr 

12.97 

7.0 

3.34 

2.65 

48  hr 

12.89 

6.4 

3.30 

3.40 

2 

Metal  Specimen  Data 


Weight  change,  mg/cm2 :  A1 
Ti 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Ag 

Steel 

Cu 

Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.16 

+0.20 

+0.12 

+0.12 

-0.28 

+0.10 


Dark  brown 
Black  deposit 
Dark  brown 
Black 
L  pitting 
Black 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  Trace 

Centrifuge,  vol  %  Trace 

Tube  deposits:  Total  demerits  362 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  47 

1U0°F  vis,  hr  to  1  cs/S  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  343-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-3  AT  392°E 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis. 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  r'r 

■sm 

— 

3.13 

0.24 

5.9 

3.24 

7.0 

3.27 

0.91 

. 

13.92 

9.0 

3.31 

1.16 

1  48  hr 

13.95 

9.2 

3.32 

1.39 

2 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


A1 

-0.06 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

-0.10 

Steel 

-0.02 

Tube  deposits: 

Total  demerits 

2 

Cu 

+0.10 

Mg 

0.00 

Breakpoint  Data 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
No  change 
No  change 
Blue-green 
Gold 

No  change 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  343-3.  RESULTS  OF  REFLUX  OXIDATIONATORROSION  TEST  ON  0-67-7  AT  392°F 


Vis, 

cs/100oF 

100°F  Vis 
Inrreuse, % 

Vis. 

cs/2 10°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

4.58 

0.26 

16  hr 

-3.1 

4.40 

1.12 

24  hr 

Mbm  1:-m 

-4.5 

4.33 

1.41 

40  hr 

-11.0 

3.89 

8.16 

48  hr 

16.66 

-3.9 

4.01 

15.39 

5 

Metal  Specimen  Data 


Weight  change,  mg/cm J :  Al  0.00 

Ti  +0.02 

Ag  -0.04 

Steel  0.00 

Cu  -0.76 


Sludge  in  oil: 
Tube  deposits: 


Test  Cell  Data 


200-mesh  filter 
Centrifuge,  vol 

Total  demerits 


Mg 

-1.20 

Metal  discolorati'- 

deposits,  pitting, 
or  etching: 

Al 

L  yellow 

Ti 

Purple 

Ag 

L  yellow 

Steel 

Green 

Cu 

L  etching 

Mg 

M  etching 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F 

392 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Yes 

None 

None 

116 


28 

45 


TEST  NO.  343-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-9  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Inaease,  1 - 

Vis, 

cs/210°l 

Neut,  No,. 
m»  sOH/g 

Oil  Loss, 
wt, " 

Initial 

m 

3.69 

0.04 

16  hr 

3.70 

0.85 

24  hr 

Hi 

.  B 

3.69 

1.05 

40  hr 

3.63 

1.57 

48  hr 

mam 

-l.i 

3.58 

2.79 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Al 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

+0.02 

Centrifuge,  vol  71- 

None 

Ag 

-0,06 

Steel 

+0.02 

Tube  deposits: 

Total  demerits 

58 

Cu 

-0.04 

Mg 

-0.04 

Breakpoint  Data 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


L  yellow 

Yellow 

Yellow 

Blue 

Green 

L  yellow 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hi  43 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  343-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-<i7-l  1  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

Wt,  ''/( 

Initial 

n 

_ 

3.21 

0.05 

16  hr 

5.7 

3.34 

0.63 

24  hr 

14.19 

7.0 

3.37 

0.86 

14.48 

9.2 

3.41 

1.19 

48  hr 

14.59 

10.0 

3.43 

1.37  ! 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


A1 

-0.02 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.04 

Centrifuge,  vol  % 

None 

Ag 

-0.02 

Steel 

0.00 

Tube  deposits: 

Total  demerits 

0 

Cu 

-0.02 

Mg 

0.00 

Breakpoint  Data 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
No  change 
No  change 
Blue-green 
Yellow 
No  change 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hi  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  343-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-20  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  r7c 

Vis. 

cs/210°I 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

Wt,  'i’t 

Initial 

— 

_ 

3.30 

0.22 

16  hr 

4.9 

3.38 

0.52 

24  hr 

14.47 

6.2 

3.42 

0.70 

40  hr 

14.73 

8.1 

3.45 

0.89 

48  hr 

14.84 

8.9 

3.47 

1.11 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


A1 

-0.02 

Ti 

-0.04 

Ag 

0.00 

Steel 

-0.02 

Cu 

-0.06 

Mg 

0.00 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
L  yellow 
Gray 

Blue-green 
Brown 
No  change 


Sludge  in  oil:  200-mesh  filter  Trace 

Centrifuge,  vol%  None 


Tube  deposits:  Total  demerits 


16 


Breakpoint  Data 


Neut.  no.,  hr  tc  1  ng  KOH/g/8  hr  43+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  343-7.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°I 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

13.04 

3.47 

0.24 

16  hr 

13.18 

1.1 

3.46 

1.94 

24  hr 

13.20 

1.2 

3.45 

2.17 

13.25 

1.6 

3.44 

3.01 

48  hr 

14.07 

7.9 

3.51 

10.12 

5 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

A1 

-0.02 

Ti 

-0.10 

Ag 

-0.06 

Steel 

-0.04 

Cu 

-0.10 

Mg 

-0.24 

Metal  discoloration. 

deposits,  pitting, 

or  etching: 

A1 

No  change 

Ti 

No  change 

Ag 

Gray 

Steel 

Brown 

Cu 

Black 

Mg 

H  etching  &  L  pitting 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  Filter  None 

Centrifuge,  vol  7?  None 

Tube  deposits:  Total  demerits  0 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature.  °F 

392 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

39 

46 


TEST  NO.  343-8.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-1  AT  392°F 


Vis, 

o/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt,  7c 

Initial 

3.21 

16  hr 

5.3 

3.34 

0.29 

24  hr 

14.21 

6.9 

3.36 

0.50 

40  hr 

14.41 

8.4 

3.40 

0.71 

48  hr 

14.52 

9.3 

341 

0.85 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

-0.02 

Ti 

-0.08 

Ag 

0.00 

Steel 

-0.02 

Cu 

-0.02 

Mg 

-0.02 

A1 

L  yellow 

Tt 

L  green 

Ag 

L  yellow 

Steel 

Blue-green 

Cu 

Orange  A  green 

Mg 

No  change 

Sludge  in  oil: 


Centrifuge,  vol  7< 


Non? 

None 


Tube  deposits-  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  iiters/hr  10 

Condensate  return  Yes 


TEST  NO.  344-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-841  AT  401°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°I 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

— 

5.8 

iSIM 

7.3 

3.37 

9.9 

3.42 

48  hr 

13.81 

11.0 

3.44 

3.18 

4 

|  Test  CeU  Data  j 

Sludge  in  oil:  200-mesh  filter 

Trace 

Centrifuge,  vol  % 

Trace 

Tube  deposits:  Total  demerits 

43 

|  Breakpoint  Data  | 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

24 

100°F  vis,  hr  to  1  cs/8  hr 

48+ 

1  Test  Conditions  | 

Sample  temperature,  °F  401 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

Metal  Specimen  Data 


Weight  change,  mg/cmJ :  Al 
Ti 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Ag 

Steel 

Cu 

Mg 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.02 

0.00 

0.00 

0.00 

+0.06 

0.00 


No  change 
No  change 
L  yellow 
Purple 
Gold 

No  change 


TEST  NC.  344-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-842  AT  401°F 


Vis, 

cs/100°F 

100°I  Vis 
Increase,  7r 

Vis. 

cs/210°! 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt,  7? 

Initial 

12.47 

3.22 

0.08 

16  hr 

13.14 

5.4 

3.33 

1.59 

24  hr 

13.36 

7.1 

3.37 

2.47 

40  hr 

13.68 

9.7 

3.42 

3.41 

8  hr 

13.74 

10.2 

3.43 

4.17 

3 

Metal  Specimen  Data 


Test  CeU  Data 


Weight  change,  mg/cmJ  Al 

Ti 
Ag 
Steel 
f'u 
Mg 

Metal  discoloration, 
deposits,  pitting, 
or  etching:  Al 

Ti 
Ag 
Steel 
Cu 
Mg 


0.00 

Sludge  in  oil:  200-mesh  filter 

0.00 

Centrifuge,  vol 

+0.02 

0.00 

T ubc  deposits.  Total  demerits 

+0.02 

0.1  : 

Breakpoint  Data 

Neut.  no.,  tu  to  1  mg  KOH/g/8  hr 
100°F'  vis,  hr  to  l  cs/S  hr 


No  change 
No  change 
L  yellow 
Purple 
Gold 

No  change 


Test  Conditions 


Sample  temperature,  °F 

401 

Sample  vc  lumc,  ml 

200 

Air  rate,  lu:rs/hr 

10 

Condensate  return 

Yes 

Trace 

Trace 

21 


48+ 

48+ 


TEST  NO.  344-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-843  AT  401°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

12.47 

3.22 

0.08 

16  hr 

13.13 

5.3 

3.33 

1.66 

24  hr 

13.36 

7.1 

3.37 

2.60 

40  hr 

13.75 

10.3 

3.42 

3.66 

48  hr 

13.78 

10.5 

3.44 

4.09 

3 

Meta]  Specimen  Data 


Test  Ceil  Data 


Weight  change,  mg/cm2 :  Ai 
Ti 


Ag 

Steel 

Cu 


-0.02 

-0.02 

0.00 

0.00 

+0.04 

-0.06 


Metal  discoloration, 
deposits,  pitting, 
or  etching- 


Sludge  in  oil 
Tube  deposits:  Total  demerits 


200-mesh  filter 
Centrifuge,  vol  9 


Trace 

Trace 

29 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Al 

Ti 

Ag 

No  change 

No  change 

Test  Conditions 

L  yellow 

Sample  temperature.  °F  401 

Steel 

Blue  &.  yellow 

Cu 

Gold 

Sample  volume,  ml  200 

Mg 

No  change 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

TEST  NO.  343-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-60-18  AT  401°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°l 

Neut.  No,, 
mg  KOH/g 

Oil  Loss, 
wt,  M 

■■H 

— 

_ 

3  19 

0.20 

6.5 

3.31 

1.84 

13.01 

7.3 

3.32 

2.65 

14.07 

16.1 

3.48 

10.06 

j  48  hr 

15.95 

31.6 

3.78 

16.84 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Metal  discoloration, 
deposits,  pitting, 
or  etching : 


Al 

+0.20 

Ti 

+0.32 

Ag 

+0.26 

Steel 

+0.24 

Cu 

0.36 

!<g 

+0.22 

Al 

Black  deposit 

Ti 

Black  deposit 

Ag 

Black  dep  isil 

Steel 

Black  dep  sit 

Cu 

1  pitting 

Mg 

Black  deposit 

Sludge  in  oil 
Tube  deposits'.  Total  demerits 


200-mesh  filter 
Centrifuge,  vol  % 


Trace 

None 

396 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  22 

100°1:  via,  hr  to  l  cs/8  hr  36 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Air  rate,  Uters/hr  10 

Condensate  return  Yes 


» 


16 


TEST  NO.  345-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-3  AT  401°F 


Vis, 

c*/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

HHUHHH 

■■RCMHE 

■m 

■■ 

7.0 

8.3 

I  v 1  r-U 

10.4 

3.34 

1.55 

48  hr 

14.23 

11.4 

3.36 

2.02 

1 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Al 

-0.02 

Ti 

+0.06 

A* 

-0.04 

Steel 

t-0.04 

Cu 

+0  12 

Mg 

0.00 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Ai 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
No  change 
L  yellow 
Green 
Orange 
No  change 


Sludge  in  oil:  200-mesh  Filter 
Centrifuge,  voi  % 

Tube  deposits:  Total  demerits 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  345-3.  RESULTS  01  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-7  AT  401°|- 


■■■ 

Vis, 

cs/10O°F 

100°F  Vis 
Incrrise,  'J 

Vis, 

«/210°I 

Neut.  No., 
mg  KOH/g 

Oil  Low. 

wt,  '•? 

17.34 

4.58 

0.26 

16.29 

6.1 

4.25 

1.64 

■  /  -  ■  .  ■  E 

15.60 

10.0 

3.88 

7.92 

HEl"s  • 

21.27 

f  22.7 

4.93 

17.26 

48  hr 

132.3 

+663 

25.50 

20.2 

8 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/ cm2 


Al 

0.02 

Ti 

+0.O4 

Ag 

0.04 

Steel 

+0.04 

Cu 

1.52 

Mg 

41.9 

Metal  discoloration, 
depouts,  pitting, 
or  etching 


Sludge  in  oil  200-mesh  filler  Trace 

Centrifuge,  vol  "•  Trace 

l  ube  deposits  Total  demerits  141 


Breakpoint  Data 


Neut.  np.,  hr  to  I  mg  KOH/g!8  hr 


12 


al 

t  brown 

KYI0!  vis.  hr  to  l  cs/8  hr 

” _ 

Ti 

Tan 

Ten  (  ortdittoni  | 

Ag 

Yellow 

Steel 

Green 

Sampie  temperature,  °l 

401 

Cu 

LAM  pitting 

Sample  volume,  ml 

2UO 

Mg 

H  etching 

Au  rale,  liters  hr 

10 

Condensate  return 

Ys» 

Metal  Specimen  Data 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

♦0.02 

Ti 

0.00 

0.06 

Steel 

+0.02 

Cu 

-0.04 

Mg 

0.00 

A1 

No  change 

Ti 

No  change 

Ag 

No  change 

Steel 

L  green 

Cu 

Gold 

Mg 

No  change 

Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits:  Total  demerits 

2 

Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

40 

I0C°F  vis  hr  to  1  cs/8  hr 

43 

Test  Conditions 

Sample  temperature,  °F  401 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

EST  NO.  345-7.  RESl'LTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  40!oF 


Vb. 

aj  IOO°F 


100°F  Vis 
Increase,  N 


Me UJ  Specimen  Data 


Weight  change,  mjcm1 :  A1  -K 


Metal  discoloration, 
deposits,  pining, 
or  etching: 


No  change 
No  change 
Gray 

Blue-green 
L  etching 
M  &  H  pitting 


Vis. 

cs/210°E 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt. " 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  voi  *7 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 

Sample  temperature,  nF 

401 

Sample  volume,  ml 

200 

.Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

19 


20 


TEST  NO.  346-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-840  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase.  % 

Vis, 

cs/210°I 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

— 

M| 

3.22 

0.08 

3.52 

1.02 

14.86 

3.55 

1.16 

40  hr 

15.15 

W^m  l  fifl .  1 B 

3.60 

1.36 

48  hr 

15.25 

14.7 

3.62 

1.63 

2 

Metal  Specimen  Data 

Weight  change,  mg/cm2 : 

A1 

+0.12 

Ti 

+0.10 

Ag 

+0.12 

Steel 

+0.08 

Cu 

-0.18 

Metal  discoloration, 
deposits,  pitting, 

Mg 

+0.10 

or  etching: 

A1 

No  change 

Ti 

No  change 

Ag 

No  change 

Steel 

Purple 

Cu 

Blue  &  yell 

Mg 

Gray 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  None 

Tube  deposits:  Total  demerits  2 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  347-1.  RESULTS  OF  REFLUX  OXIDATIONCORROSION  TEST  ON  ATL-840  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis. 

cs/210°I 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt, " 

Initial 

— 

_ 

3.22 

0.08 

16  hr 

5.6 

3.34 

24  hr 

14.21 

6.9 

3.37 

0.84 

40  hr 

14.46 

8.8 

3.41 

1.20 

48  hr 

14.57 

9.6 

3.43 

1.49  1 

2 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


A1 

-0.02 

Ti 

-0.06 

Ag 

-0.02 

Steel 

-0.02 

Cu 

+0.02 

Mg 

+0.06 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A! 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
No  change 
L  yellow 
Blue-green 
Yellow 
No  change 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  7< 

Tube  deposits:  Total  demerits 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  347-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-850  AT  392°F 


Vis, 

cs/L00°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Lou, 
wt,  % 

RUSH 

— 

3.54 

0.11 

3.5 

3,62 

0.44 

4.9 

3.66 

H'  | 

■ 

16.17 

6.5 

3.70 

|  48  hr 

16.33 

7.5 

3.72 

0.98 

2 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

A1 

-0.10 

Ti 

-0.06 

Ag 

-0.02 

Steel 

-0.02 

Cu 

-0.06 

Metal  discoloration, 
deposits,  pitting, 

Mg 

+0.02 

or  etching: 

A1 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Blue-green 

Cu 

Orange 

Mg 

Gray 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  7 

Tube  deposits:  Total  demerits 

Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F 

392 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

Trace 

Trace 

46 


48+ 

48+ 


TEST  NO  347-3.  RESULTS  OF  REFLUX  OXIDATION -CORROSION  TEST  ON  ATL-85 1  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase.  % 

Vis. 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt, '! 

Initial 

3.60 

0.13 

16  hr 

3.4 

3.67 

24  hr 

16.14 

4,6 

3.71 

0.49 

40  hr 

16.45 

6.6 

3.76 

0.77 

48  hr 

16.63 

7.8 

3.80 

1.00  , 

2 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

-0.02 

Ti 

-0.02 

Ag 

0.00 

St  *1 

-0.04 

Cu 

+0.02 

Mg 

+0.08 

Al 

No  change 

Ti 

No  change 

Ag 

No  change 

Steel 

Blue-green 

Cu 

Orange 

Mg 

L  brown 

Sludge  in  oil:  200-mesh  filter  Trace 

Centrifuge,  vol  0.8 

Tube  deposits:  Total  demerits  34 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100CF  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  347-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-852  AT  392°F 


Metal  Specimen  Data 


Weight  change,  mg/cm1 :  A1 

+0.02 

Ti 

-0.08 

Ag 

-0.04 

Steel 

0.00 

Cu 

-0.06 

Mg 

0.00 

Metal  discoloration, 
deposits,  pitting, 
or  etching:  A1 

No  change 

Ti 

No  change 

Ag 

Brown 

Steel 

Blue-green 

Cu 

Gold 

Mg 

Yellow 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  347  5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-853  AT  392°F 


100°F  Vis 
Increase,  7c 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 

wt.  7c 


Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm1 :  A! 

-0.02 

Sludge  in  oil: 

200-mesh  filter 

Trace 

Ti 

+0,02 

Centrifuge,  vol  7< 

Trace 

Ag 

0,00 

Steel 

+0,08 

Tube  deposits: 

Total  demerits 

34 

Cu 

-0.24 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


No  change 
L  brown 
L  yellow 
Blue-green 
L  pitting 
L  yellow 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  347-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-854  AT  392°F 


Vis, 

ca/100°F 

100°F  Vis 
Increase,  % 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

13.69 

3.33 

0.13 

16  hr 

14.40 

5.2 

3.45 

0.47 

24  hr 

14.83 

8.3 

3.48 

0.65 

40  hr 

14.99 

9.5 

3.51 

0.82 

48  hr 

15.14 

10.6 

3.52 

0.95 

3 

Metal  Specimen  Data 


|  Test  Cell  Data  | 

Sludge  in  oil:  200-mesh  filter 

Trace 

Centrifuge,  vol  % 

Trace 

Tube  deposits:  Total  demerits 

51 

|  Breakpoint  Data  | 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

■iijm 

100°F  vis,  hr  to  1  cs/8  hr 

|  Test  Conditions  j 

Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

Weight  change,  mg/cm1 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

-0.02 

Ti 

+0.04 

Ag 

+0.08 

Steel 

+0.16 

Cu 

+0.06 

Mg 

+0.18 

A1 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Dark  blue 

Cu 

Brown 

Mg 

L  yellow 

TEST  NO.  347-7.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-8S9  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

3.40 

0.57 

16  hr 

12.6 

3.68 

3.82 

24  hr 

17.11 

27.1 

3.94 

9.44 

57.3 

4.60 

18.30 

48  hr 

79.4 

5.02 

22.4 

6 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm1 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

-0.02 

Ti 

+0.04 

Ag 

+0.04 

Steel 

+0.10 

Cu 

-1.08 

Mg 

-1.52 

A1 

No  change 

Ti 

L  brown 

Ag 

L  yellow 

Steel 

Blue 

Cu 

L  pitting  &  M  etching 

Mg 

H  pitting 

Sludge  in  oil:  200-mesh  filter  Trace 

Centrifuge,  vol  %  1.2 

Tube  deposits:  Total  demerits  154 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  7 

100°F  vis,  hr  to  1  cs/8  hr  11 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


24 


TEST  NO  347-8.  RESULTS  01-  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-7  AT  392°F 


Vis, 

100cl  Vis 

Vis. 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase,  '%■ 

cs/210°l 

mg  KOH/g 

wt,  V 

■■■ 

3.38 

0.08 

m 

5.5 

3.50 

0.85 

7.0 

3.54 

1.25 

K  St 

14.91 

8.9 

3.59 

1.92 

48  hr 

15.06 

10.0 

3.6 1 

2.22 

4 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change. mg/cm2:  Al  -0.06 

Sludge  in  oil: 

200-mcsh  fdter 

None 

Ti  +0.04 

Centrifuge,  vol " 

None 

Ag  +0.04 

Steel  +0.12 

Tube  deposits: 

Total  demerits 

2 

Cu  +0.12 

Mg  +0.10 

Breakpoint  Data 

Metal  discoloration. 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

deposits,  pitting. 

100°F  vis,  hr  to  1  cs/8  hr 

or  etching: 

Al  No  change 

Ti  No  change 

Test  Conditions 

Ag  L  yellow 

Steel  Blue-green 

Sample  temperature,  °F  392 

Cu  Gold 

Sample  volume,  ml  200 

Mg  No  change 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

TEST  NO.  348-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-60-18  AT  419°F 


Vis. 

cs/100°F 

1 00°F  Vis 
Increase.  Vr 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss. 

Wt,  '■'( 

Initial 

12.12 

3.19 

0.20 

16  hr 

13.20 

8.9 

3.37 

5.03 

24  hr 

14.41 

18.9 

3.56 

10.48 

40  hr 

20.23 

66.9 

4.80 

20.8 

48  hr 

44.74 

269 

8.91 

25.7 

8 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  itching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.22 

+0.28 

+0.22 

+0.30 

-0.60 

-1.02 


Brown  deposit 
Brown  deposit 
Brown  deposit 
Gray  deposit 
L  pitting 
M  pitting 


Sludge  in  oil 
Tube  deposits.  Total  demerits 


200-mesh  filter  7,2  g 

Centrifuge,  vol  24 


365 


Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

100°F  vis,  hr  to  1  cs/8  hr 

3 

18 

l  est  Conditions 

Sample  temperature,  °F  419 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


25 


TEST  NO.  348-2.  RESULTS  OE  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-3  AT  419°E 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis. 

cs/210°l 

Neut,  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

..  ’ 

— 

3.13 

0.24 

1  ■ 

9.2 

3.31 

1.37 

11.4 

3.35 

1.82 

40  hr 

34.9 

3.79 

7.31 

48  hr 

19.37 

51.7 

4.13 

10.82 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.02 

-0.02 

-0.02 

0.00 

+0.16 

-0.92 


No  change 
No  change 
L  brown 
L  green 
Orange 
L  pitting 


200-mesh  filter 
Centrifuge,  vol  % 


Sludge  in  oil 

Centrifuge,  vol  % 

Tube  deposits:  Total  demerits  7 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  XOH/g/8  hr  26 

100°F  vis,  hr  to  1  cs/8  hr  29 


Test  Conditions 


Sample  temperature,  °F  419 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  348-3.  RESULTS  OF  REF  LUX  OXIDATION-CORROSION  TEST  ON  0-67-7  AT  419°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°I 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  '& 

■HH| 

4.58 

0.26 

-10.2 

3.88 

4.43 

+3.7 

4.33 

12.89 

53.12 

18.92 

48  hr 

B 

+6930 

_ 

74.58 

21.6 

10 

j  Test  Cell  Data  | 

Sludge  in  oil:  200-mesh  filter 

Trace 

Centrifuge,  vol 

20 

Tube  deposits:  Total  demerits 

260 

|  Breakpoint  Data  | 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

5 

100°F  vis,  hr  to  1  cs/8  hr 

17 

|  Test  Conditions  J 

Sample  temperature,  °F  4 1 9 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Ai 

0.00 

Ti 

0.00 

Ag 

0.00 

Steel 

0.00 

Cu 

-1.28 

Mg 

56.2 

Ai 

L  brown 

Ti 

Brown 

Ag 

L  yellow 

Steel 

Green 

Cu 

L  pitting  &  etching 

Mg 

90',:;  destroyed 

26 


TEST  NO.  3484.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-9  AT  419°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis. 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

14.87 

3.69 

0.04 

16  hr 

14.67 

-1.3 

3.60 

3.83 

24  hr 

15.46 

+4.0 

3.65 

7.11 

40  hr 

19.58 

+31.7 

4.31 

15.46 

48  hr 

22.32 

+50.1 

4.75 

18.91 

6 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

+0.02 

Ti 

-0.02 

Ag 

+0.02 

Steel 

0.00 

Cu 

-0.82 

Mg 

-0.14 

A1 

Ti 

Ag 

Steel 

Cu 

Mg 


L  brown 

Blue 

Brown 

Green 

L  pitting 

Brown 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  None 


Tube  deposits:  Total  demerits 


104 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  K0H/g/8  hr  6 

100°F  vis,  hr  to  1  cs/8  hr  28 


Tes.  Conditions 


Sample  temperature,  °F  419 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  348-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-1 1  AT  419°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°f 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

Wt,  7r 

Initial 

13.25 

3.24 

0.06 

16  hr 

14.59 

10. 1 

3.42 

1.81 

24  hr 

15.79 

19.2 

3.59 

4.29 

40  hr 

20.94 

58.0 

4.28 

9.71 

48  hr 

24.04 

81.4 

4.71 

11.91 

7 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching. 


Al 

0.00 

Ti 

0.00 

Ag 

-0.02 

Steel 

+0.02 

Cu 

0.00 

Mg 

-0.76 

Al 

No  change 

Ti 

No  change 

Ag 

L  brown 

Steel 

Pink 

Cu 

Gold 

Mg 

L  pitting 

Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  " 


None 

None 


Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  10 

100°F  vis,  hr  to  1  cs/8  hr  30 


Test  Conditions 


Sample  temperature,  °F  419 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


27 


TEST  NO.  348-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-20  AT  4I9°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Lost, 

cs/100°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

wt  % 

Metal  Specimen  Data 


Weight  change,  mg/cm1 : 

A1 

0.00 

Ti 

+0.02 

Ag 

+0.04 

Steel 

+0.02 

Cu 

-0.24 

Mg 

-0.96 

Metal  discoloration, 

deposits,  pitting, 

No  change 

or  etching: 

A1 

Ti 

L  brown 

Ag 

L  yellow 

Steel 

Blue-green 

Cu 

L  etching 

Mg 

M  pitting 

t  Cell  Data 


Sludge  in  oil:  200-mesh  fiL'r  Trace 

Centrifuge,  vol  %  None 

Tube  deposits:  Total  demerits  17 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
1005F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  419 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  348-7.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  419°F 


Vis, 

cs/100°F 


100°F  Vis 
Increase,  % 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Lors, 

wt,  'll 


Metal  Specimen  Data 


Weight  change,  mg/cmJ:  A1  +0 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


L  yellow 
No  change 
Gray 

Biue-green 
L  pitting 

H  pitting  &  M  etching 


Test  Cell  Data 


Sludge  in  oil:  200- mesh  filter  Trace 

Centrifuge,  vol  %  Trace 

Tube  deposits:  Total  demerits  20 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis.hr  to  1  cs/8  hr 


Test  Conditions 

Sample  temperature,  °F 

419 

Sample  volume,  mi 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

28 


TEST  NO.  348-8.  RESULTS  OF  REFLUX  OX1DATION-CORROSION  TEST  ON  0-68-1  AT  419°! 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt. 


Metal  Specimen  PaU 


Test  Cell  Data 


Weight  change,  mg/cm2 : 

A1 

+C.02 

Ti 

+0.02 

Ag 

+0.02 

Steel 

0.00 

Cu 

-0.40 

Metal  discoloration, 
deposits,  pitting, 

Mg 

-0.50 

or  etching: 

A1 

L  brown 

Ti 

Brown 

Ag 

L  yellow 

Steel 

Gold 

Cu 

L  etching 

Mg 

L  pitting 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  K0n(^/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


TEST  NO.  349-1 .  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-1082ta'  AT  385°F 


Vis, 

cs/100°F 


1 00°F  Vis 
Increase,  (T 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss 

wt,  '7 


Metal  Specimen  Data 

Weight  change,  mglcm2 : 

Al 

0.00 

Ti 

0.00 

Ag 

-0.02 

Steel 

-0.02 

Cu 

-0.02 

Mg 

-0.06 

Metal  discoloration, 

deposits,  pitting, 

No  change 

or  etching: 

Al 

Ti 

No  change 

Ag 

L  brown 

Steel 

Blue 

Cu 

Orange 

Mg 

No  change 

Test  Cell  Data 


Sludge  tn  oil:  200-mesh  filter 
Centrifuge,  vol " 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  nc.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °l 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


(At  Blend  (1:1)  of  0-67-7  and  0-67-20. 


1 EST  NO.  349-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-868  AT  385°F 


Vis. 

100°F  Vi* 

i 

Vis. 

Neut.  No.. 

Oil  Loss, 

cs/100°F 

Increase,  % 

cs/2IO°F 

mg  KOH/g 

wt,  T 

Metal  Sr  rumen  Data 


Weight  change,  mg/cm  * : 

A1 

0.1)0 

Ti 

0.00 

Ag 

-0.04 

Steel 

-0.02 

Cu 

0.0T 

Mg 

+0.02 

Metal  discoloration. 

deposits,  pitting. 

or  etching: 

A1 

No  change 

Ti 

No  change 

Ag 

Gray 

Steel 

No  change 

Cu 

Brown 

Mg 

L  green 

T-st  Cell  Date 


Sludge  in  oil:  200-mtsh  filter 
Centrifuge,  vol  7< 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


“Sample  temperature,  °F  385 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  Nu.  349-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-1103w  AT  385°F 


Vis, 

100°F  Vis 

Vis, 

cs/100°F 

Increase, % 

cs/210°F 

3.48 

3.4 

3.53 

4.3 

3.55 

14.79 

5.0 

3.55 

14.82 

5.2 

3.56 

Neut.  No., 
mg  KOH/g 


Oil  Loss 
wt,  7c 


Metal  Specimen  Data 


(a)  Blend  (4 :1)  of  0-67-20  and  0-67-7. 


Weight  change,  mg/cm2 : 

A1 

-0.02 

Ti 

+0.02 

Ag 

-0.02 

Steel 

-0.02 

Cu 

-0.02 

Mg 

-0.02 

Metal  discoloration. 

deposits,  pitting. 

No  change 

or  etching: 

A! 

Ti 

No  change 

Ag 

Gray 

Steel 

Blue 

Cu 

Yellow 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  2l'9-mesh  : liter 

Centrifuge,  vol  % 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liters/hi  10 

Condensate  return  Yes 


TEST  NO.  JSO-*.  RESULTS  OF  REFLUX  OXIDATIONCORROSION  TEST  ON  0*7  7  AT  347°  I 


Vis, 

cs/100&F 

100°F  Vis 
Increase,  1 

Vis. 

cs/210°F 

Neut.  No., 
rag  KOH/g 

17.34 

_ 

4.58 

0.26 

|6.89 

2  6 

4.43 

1.14 

15.86 

-8.5 

4.17 

2.56 

26.01 

+50.0 

5.68 

34.8 

(a) 

_ 

(a) 

44.9 

Metal  Specimen  Data 


Weight  change,  mg/cm1:  A1  0 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


L  yellow 
Yellow 
Brown 
Purple 
L  etching 
H  pitting 


Oil  Loss. 

Wt.  "( 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  (a) 

Centrifuge,  vol  C?  72 

Tube  deposits:  Total  demerits  387 


Breakpoint  Data 

Neut.  no.,  days  to  1  mg  KOH/g/4  days  1 

15 

lOO'T  vis,  days  to  1  cs/4  days  1 

19 

Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


(a)  Semisolid -analysis  not  possible. 


TEST  NO.  350-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-7  AT  347°F 


100°F  Vis 
Increase,  % 


Vis, 

cs/210°F 


Metal  Specimen  Data  j 

Weight  change,  mg/cm2 : 

A1 

-0.02 

Ti 

+0,12 

Ag 

-0.02 

Steel 

+0,06 

Cu 

-2.76 

Mg 

-0,58 

Metal  discoloration, 

deposits,  pitting, 

or  etching: 

Al 

I  yellow 

Ti 

Yellow 

Ag 

L  brown 

Steel 

Purple 

Cu 

L  pitting  &  L  etching 

Mg 

M  pitting 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt,  7c 

0.26 

1.14 

2.26 

29.2 

51.4 

12 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

(a) 

Centrifuge,  vol  % 

68 

Tube  deposits: 

Total  demerits 

365 

Breakpoint  Data 


Neut.  no.,  days  to  1  mg  KOH/g/4  days 
100°F  vis,  days  to  1  cs/4  days 


Test  Conditions 


Sample  temperature,  °F  347 
Sample  volume,  ml  300 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Scmisolid-analysis  not  possible. 


TEST  NO.  350-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-9  AT  347°F 


Vis, 

c$/100°F 

100®F  Vis 
increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt,  7c 

Initial 

14.87 

_ 

3.69 

0.04 

7  days 

15. '.4 

1.8 

3.73 

0.89 

14  days 

14.98 

0.7 

3.69 

1.28 

21  days 

15.16 

2.0 

3.70 

1.69 

26  days 

15.21 

2.3 

3.71 

1.84 

6 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm1 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.04 

+0.10 

-0.10 

+0.06 

-0.18 

+0.06 


No  change 
Blue 
L  purple 
Blue-green 
Brown 
No  change 


Sludge  in  oil 
Tube  deposits:  Total  demerits 


200-mesh  filter 
Centrifuge,  vol  % 


None 

None 

66 


Breakpoint  Data 


Neut.  no.,  days  to  1  mg  KOH/g/4  days  26+ 

100°F  vis,  days  to  1  cs/4  days  26+ 


Test  Conditions 


Sample  temperature,  °F  347 
Sample  volume,  ml  200 

Air  rate,  liteis/hi  10 

Condensate  return  Yes 


TEST  NO.  3504.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-9  AT  347°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

14.87 

_ 

3,69 

0.04 

7  days 

15.12 

1.7 

3.74 

0.83 

14  days 

15.02 

1.0 

3.69 

1.22 

21  days 

15.11 

1.6 

3.68 

1.86 

26  days 

15.22 

2.4 

3,70 

-  _ _ _ 

2.11 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


0.00 

+0.02 

-0.08 

-0.02 

-0.18 

0.00 


No  change 
Blue 
L  purple 
Blue-green 
Brown 
No  change 


Sludge  in  oil :  200-mesh  filter  None 

Centrifuge,  vol  %  None 

Tube  deposits:  Total  demerits  70 


Breakpoint  Data 


Neut.  no.,  days  to  i  mg  KOH/g/4  days  26+ 

100°F  vis,  days  to  1  cs/4  days  26+ 


Test  Conditions 


Sample  temperature,  °F  347 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


32 


TEST  NO.  350-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  347°F 


Vis, 

cs/100°F 


100°F  Vis 
Increase,  % 


Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

At 

-0.04 

Ti 

-0.02 

Ag 

-0.20 

Steel 

-0.04 

Cu 

-4.86 

Metal  discoloration, 
deposits,  pitting. 

Mg 

-1.38 

or  etching: 

A1 

No  change 

Ti 

No  change 

Ag 

L  pitting 

Steel 

No  change 

Cu 

L  pitting  &  M  etching 

Mg 

M  pitting 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/210°F 

mg  KOH/g 

wt,  % 

3.47 

0.24 

3.48 

1.68 

3.43 

3.37 

5.44 

45.7 

20.32 

59.1 

26 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

(a) 

Centrifuge,  vol  % 

24 

Tube  deposits: 

Total  demeri.'s 

428 

Breakpoint  Data 


Neut.  no.,  days  to  1  mg  KOH/g/4  days 
100°F  vis,  days  to  1  cs/4  days 


Test  Conditions 


Sample  temperature,  °F  347 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Sample  would  not  pass  filter. 


TEST  NO.  350-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  347°F 


100°F  Vis 
Increase,  % 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


|  Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

(a) 

Centrifuge,  vol  Vr 

16 

Tube  deposits:  Total  demerits 

419 

|  Breakpoint  Data 

Neut.  no.,  days  to  1  mg  KOH/g/4  days 

10 

100°F  vis,  days  to  1  cs/4  days 

16 

|  Test  Conditions 

Sample  temperature,  °F  347 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

.3.3 


TEST  NO.  351-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-1082(a)  AT  392°F 


Vis, 

cs/100°F 


100°F  Vis 
Increase. % 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


15.20 

15.10 

15.14 

16.52 

18.68 


-0.7 

-0.4 

+8.7 

+22.9 


3.85 

3.77 

3.76 

3.85 

4.18 


0.23 

0.67 

0.85 

7.49 

13.33  5 


Metal  Specimen  Data 


Weight  change,  mg/cmJ :  A1 

0  M 

Sludge  in  oil: 

Ti 

0.00 

Ag 

-0.06 

Test  Cell  Data 


200-mesh  filter 
Centrifuge,  vol  % 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Steel 

Cu 

Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


0.00 

-0.28 

-0.12 


Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°I;  vis,  hr  to  1  cs/8  hr 


No  change 
No  change 
L  yellow 
Blue 

L  etching 
No  change 


Test  Conditions 


Sample  temperature,  °F 

392 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

Trace 

Trace 

24 


31 

36 


(a)  Blend  (1 :1)  of  0-67-7  and  0-67-20. 


TEST  NO.  351-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-868  AT  392°F 


Vis, 

cs/100°F 


100°F  Vis 
Increase.  % 


Vis, 

cs/210°l 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


12.93 

13.00 

13.03 

13.10 

13.16 


0.5 

0.8 

1.3 

1.8 


3.46 

3.43 

3.44 
3.43 
3.42 


0.26 

1.32 

1.75 

2.34 

2.92 


j  Test  Cell  Data  | 

Sludge  in  oil:  200-mesh  filter 

None 

Centrifuge,  vol  7, 

None 

Tube  deposits:  Total  demerits 

2 

|  Breakpoint  Data  j 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

48+ 

100°F  vis,  .'u  :o  1  cs/8  hr 

48+ 

|  Test  Conditions  | 

Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  titers/hr  10 

Condensate  return  Yes 

Metal  Specimen  Data 


Weight  change,  mg/cm 


a 


Metal  discoloration, 
deposits,  pitting, 
or  etching : 


A1 

0.00 

Ti 

-0.02 

Ag 

-0.06 

Steel 

0.04 

Cu 

0.04 

Mg 

+0.16 

A1 

No  change 

Ti 

No  change 

Ag 

Gray 

Steel 

L  purple 

Cu 

Black 

Mg 

L  blue 

TEST  NO.  351-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-1103(a)  AT  392°F 


Vis, 

cs/100°F 


100°F  Vis 

Vis. 

Increase, % 

cs/210°F 

_ 

3.48 

3.8 

3.54 

4.5 

3.54 

5.4 

3.55 

6.0 

3.57 

Metal  Specimen  Data 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

0.00 

Ti 

-0.02 

Ag 

-0.06 

Steel 

0.00 

Cu 

-0.10 

Mg 

0.00 

A1 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Blue 

Cu 

L  green 

Mg 

No  change 

Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

Trace 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Total  demerits 

34 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Blend  (4:1)  of  0-67-20  and  0-67-7. 


TEST  NO.  352-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  Q-60-18  AT  374°F 


Vis, 

100°F  Vis 

Vis. 

cs/100°F 

Increase,  % 

cs/210°I 

■fW 

__ 

3.19 

5.7 

3.30 

12.96 

6.9 

3.36 

12.94 

6.8 

3.33 

12.66 

4.5 

3.26 

Metal  Specimen  Data 


Weight  change,  mg/cm3:  A1  0 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

0.00 

Ti 

+0.04 

Ag 

+0.16 

Steel 

-0.02 

Cu 

0.00 

Mg 

+0.08 

Al 

L  brown 

Ti 

L  yellow 

Ag 

L  yellow 

Steel 

Purple 

Cu 

Brown 

Mg 

Brown 

Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

Trace 

Centrifuge,  vol  % 

Trace 

Tube  deposits: 

Total  demerits 

260 

Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


|  Test  Conditions 

Sample  temperature,  °F 

374 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 
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TEST  NO.  352-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-3  AT  374°F 


vu, 

ca/100°F 

1006F  VU 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

lil 

12.77 

3.13 

13.28 

4.0 

3.21 

13.52 

5.9 

3.23 

13.67 

7.0 

3.27 

0.75 

|  48  hr 

13.72 

7.4 

3.28 

0.92 

3 

|  ~  Metal  Specimen  Data  Jj 

Weight  change,  mg/cmJ : 

At 

-0.02 

Ti 

0.00 

Ag 

+0.04 

Steel 

+0.04 

Cu 

+0.14 

Mg 

+0.74 

Metal  discoloration. 

deposits,  pitting, 
or  etching: 

A1 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Green 

Cu 

Gold 

Mg 

Brown  deposit 

Test  Cell  Data 


200-mesh  filter 
Centrifuge,  vol  % 


Sludge  in  oil: 

Centrifuge,  vol  % 

Tube  deposits:  Total  demerits  2 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  374 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Ves 


TEST  NO.  352-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-7  AT  374°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

17. 

4.58 

0.26 

16  hr 

17. 

-1.2 

4.51 

24  hr 

17  ' 

-1.4 

4.49 

0.83 

-2.2 

4.45 

0.96 

48  hr 

-2.9 

4.41 

1.22 

3 

Metal  Specimen  Jafa 


Weight  change,  mg/cmJ : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

A# 

Steel 

Ci 

Mg 


A1 

Ti 

Ag 

Steel 

Cl! 

Mg 


-0.04 

+0.06 

+0.02 

*0.04 

+0.02 

+0.24 


L  brown 
l.  yellow 
l  yellow 
Blue 
Yellow 

Brown  deposit 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol "  None 


Tube  deposits:  Total  demerits 
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Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperatuie,  °F  374 
Sample  volume,  m!  200 

Air  rate,  liters  "nr  10 

Condensate  retur.i  Yes 


TEST  NO.  352-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-9  AT  374°F 


Metal  Specimen  Data 


Weight  change,  mg/cm1 :  A1  +t 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


100°F  Vis 
Increase,  % 


A1 

+0.02 

Ti 

+0.10 

A* 

+0.06 

Steel 

0.00 

Cu 

-0.10 

Mg 

+0.20 

A1 

L  brown 

Ti 

Brown 

Ag 

L  yellow 

Steel 

Blue 

Cu 

Brown 

Mg 

Black  deposit 

Vis. 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

3.69 

0.04 

3.73 

0.54 

3.74 

0.66 

3.71 

0.88 

3.71 

0.99 

3 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Total  demerits 

13 

Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hi  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


TEST  NO.  352-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-11  AT  374°F 


100°F  Vis 
Increase,  7c 


Neut.  No., 
mg  KOH/g 


Oil  Loss. 

wt,  7c 


Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 

A1 

-0.04 

Ti 

0.00 

Ag 

0.00 

Steel 

-0.04 

Cu 

-0.02 

Mg 

+0.04 

Metal  discoloration, 

deposits,  pitting. 

or  etching. 

Al 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Blue 

Cu 

Yellow 

Mg 

No  change 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  T 

None 

Tube  deposits: 

Total  demerits 

0 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  374 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  352-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-20  AT  374°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

13.48 

_ 

3.25 

0.21 

16  hr 

14.09 

4.5 

3.36 

0.31 

24  hr 

14.25 

5.7 

3.38 

0.39 

40  hr 

14.45 

7.2 

3.42 

0.53 

48  hr 

14.54 

7.9 

3.43 

0.64 

4 

|  Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm 2  : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

-0.04 

Ti 

+0.04 

Ag 

+0.04 

Steel 

-0.08 

Cu 

+0.06 

Mg 

+0.10 

A1 

L  yellow 

Ti 

Brown 

Ag 

Brown 

Steel 

Green 

Cu 

Brown 

Mg 

L  yellow 

Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol ? 

Tube  deposits:  Total  demerits 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  374 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  352-7.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  374°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

mmm 

16  hr 

bwii  c 

0.8 

24  hr 

13.10 

0.5 

■ 

40  hr 

13.17 

1.0 

3.43 

1.41 

48  hr 

13.19 

1.2 

3.46 

1.63 

3 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

A1 

-0.04 

Ti 

-0.02 

Ag 

+0.04 

Steel 

-0.04 

Cu 

+0.02 

Mg 

+0.08 

Metal  discoloration, 

deposits,  pitting, 

or  etching: 

Al 

No  change 

Ti 

No  change 

Ag 

Yellow 

Steel 

No  change 

Cu 

No  change 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  None 


Tube  deposits:  Total  demerits  1 


Breakpoint  Data 

1 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

100°F  vis,  hr  to  1  cs/8  hr 

Test  Conditions 

Sample  temperature,  °F  374 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


38 


TEST  NO.  552-8.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-1  AT  374°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


Metal  Specimen  Data 


Weight  change, mg/cm2:  A1  -0 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1  L  yellow 

Ti  Brown 

Ag  L  yellow 

Steel  L  purple 

Cu  Gold 

Mg  No  change 


Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Total  demerits 

0 

Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


TEST  NO.  353-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  L-1136AW  AT  392°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


. — - - - - - l"T 

Metal  Specimen  Data  1 

Weight  change,  mg/cm2 : 

A1 

-0.04 

Ti 

-0.02 

Ag 

-0.10 

Steel 

+0.02 

Cu 

-0.28 

Mg 

-0.82 

Metal  discoloration, 

deposits,  pitting. 

L  brown 

or  etching: 

A! 

Ti 

Brown 

Ag 

Brown 

Steel 

Green 

Cu 

L  pitting 

Mg 

M  etching 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  7< 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis.hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  m'  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Blend  (1 :1)  of  0-67-7  and  0-67-9. 


TEST  NO.  353-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-l  106(a)  AT  392°F 


Vis, 

Neut.  No., 

Oil  Loss, 

cs/210°F 

mg  KOH/g 

wt,  % 

3.85 

0.17 

3.82 

0.60 

3.81 

0.79 

3.70 

3.70 

3.98 

10.51 

3 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Total  demerits 

2 

Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Blend  (1:1)  of  0-67-7  and  0-67-11. 


TEST  NO.  353-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ivl-1 107(a)  AT  392°F 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


Metal  Specimen  Data 


Weight  change,  mg/cmJ :  A1 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


L  brown 
No  change 
Tan 

L  purple 
L  pitting 
Latching 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  7< 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  ICOH/g/8  hr 
lOO'T  vis.  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  Uters/hr  100 

Condensate  return  Yes 


(»)  Blend  (1 :1)  of  0-67-7  and  0-67-24. 


TEST  NO.  3534.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-l  108(a)  AT  392°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


Metal  Specimen  Data 

Weight  change,  mg/ctn2 : 

Al 

0.00 

Ti 

-0,04 

Ag 

-0.02 

Steel 

0.00 

Cu 

-0.02 

Metal  discoloration, 
deposits,  pitting. 

Mg 

-0.06 

or  etching: 

Al 

No  change 

Ti 

No  change 

Ag 

No  change 

Steel 

Blue-green 

Cu 

Gold 

Mg 

No  change 

(a)  Blend  (1:1)  of  0-67-9  and  0-67-11. 


Test  Cell  Data 


Sludge  in  oil.  200-mesh  filter 
Centrifuge,  vol % 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hi  to  1  mg  K0H/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  353-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-110900  AT  392°F 


Vis, 

100°F  \i? 

Vis. 

cs/100°F 

Increase, % 

cs/210°F 

14.21 

3.49 

14.60 

2.7 

3.52 

14.67 

3.2 

3.52 

14.76 

3.9 

3.54 

14.81 

4.2 

_ 

3.53 

Metal  Specimen  Data 


Weight  change,  mg/cm5 :  Al  -( 


Metal  discoloration, 
deposits,  pitting, 
or  etching 


No  change 
No  change 
Tan 
Blue 
Orange 
No  change 


(a)  Blend  (1:1)  of  047-9  and  0-67-20. 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt, 


|  Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

Trice 

Centrifuge,  vol  "< 

Trace 

l  ube  deposits:  Total  dements 

73 

P  Breakpoint  DaU 

Neut.  no.,  hi  to  1  tnf  KOH/g/8  hr 

48+ 

100°l  vis,  hr  to  !  cs/8  hr 

48* 

|  Test  Conditions 

Sample  temperature,  °l  392 

Sample  volume,  ml  200 

Air  rale,  liters/hr  10 

Condensate  return  Yes 
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TEST  NO.  353-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-1110(a)  AT  392°F 


Vis, 

cs/100°F 

10C°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut,  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

3.60 

0.16 

16  hr 

-0.9 

3.59 

0.94 

24  hr 

+  0.9 

3.58 

1.19 

40  hr 

-0.1 

3.54 

2.04 

48  hr 

■M 

+5.7 

3.59 

8.35 

2 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 

A! 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

+0.06 

Centrifuge,  vol  % 

None 

Ag 

-0.04 

Steel 

+0.04 
_ n  id 

Tube  deposits:  Total  demerits 

13 

til 

Mg 

— U.JX 

+0.06 

Breakpoint  Data  | 

Metal  discoloration, 

Neut.  no.,  hr  to  1  mg  KOH/g  hr 

39 

deposits,  pitting, 
or  etching: 

A1 

No  change 

100°F  vis,  hr  to  1  cs/8  hr 

46 

Ti 

No  change 

Test  Conditions 

Ag 

Tan 

Steel 

L  purple 

Sample  temperature,  °F  392 

Cu 

L  etching 

Sample  volume,  ml  200 

Mg 

Blue-green 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

(a)  Blend  (1:1)  of  0-67-9  and  0-67-24. 


TEST  NO.  353-7.  RESULTS  OF  REFLUX  Or'DATION-CORROSlON  TEST  ON  M-llll(a)  AT  392°F 


Vis, 

cs/10d°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KCH/g 

Oil  Loss, 
wt,  % 

Initial 

13.36 

_ 

3.24 

0.12 

16  hr 

14.11 

5.6 

3.36 

0.49 

24  hr 

14.30 

7,0 

3.39 

0.68 

40  hi 

M  S2 

8.7 

3.41 

0.89 

**  hr 

n 

9.1 

3.44 

1.13 

2 

Metal  Specimen  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.04 

■•0.04 

-0.06 

+0.04 

-0.02 

+C.06 


No  change 

No  change 

Tan 

Green 

Orange 

Gray 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  7r  None 

Tube  deposits:  Total  demerits  1 


j  Breakpoint  Data  | 

j  Neut.  no,,  hr  to  1  mg  KOH/g/S  hr 

48+ 

|  100°F  vis,  hr  to  1  cs/8  hr 

48+ 

Test  Conditions  j 

Sample  temperature,  °F 

392 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

(a)  Blend  (1:1)  of  0-67-11  and  0-67-20. 
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TEST  NO.  354-1 .  RESUITS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-1 1 1 2(a)  AT  392°F 


Vis, 

c*TOO°F 


100°F  Vis 
Increase, % 


Metal  Specimen  Data 


Weight  change,  mg/cmJ : 

A1 

-0.02 

Ti 

+0.04 

Ag 

0.00 

Steel 

+0.04 

Cu 

-0.30 

Metal  discoloration, 
deposits,  pitting, 

Mg 

-1.06 

or  etching: 

Al 

L  blue 

Ti 

No  change 

Ag 

Tan 

Steel 

Purple 

Cu 

L  etching 

Mg 

L  pitting 

Vis, 

Neut.  No., 

cs/210°F 

mg  KOH/g 

3.33 

0.16 

7.40 

1.18 

3.41 

1.99 

3.82 

11.47 

4.20 

16.21 

|  Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits: 

Total  demerits 

Breakpoint  Data 


Neut  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sampl-  temperature,  °F  3**2 

Sample  volume,  ml  2  i) 

Air  rate  liters/hr  10 

Condensatt  return  Yes 


Oil  Lou, 
wt,  % 


(a)  Blend  (1:1)  of  0-67-11  and  0-67-24. 


TEST  NO.  3S4-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-1113(a)  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°r 

mmm 

_ 

3.34 

Ipj 

4.0 

3.42 

mm. 

4.9 

3.42 

14.54 

10.7 

3.52 

16  66 

26.9 

3.82 

Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt, 


Metal  Specimen  Data  | 

Weight  change,  mg/cmJ : 

Al 

0.00 

Ti 

+0.04 

Ag 

-0.06 

Steel 

+0.06 

Cu 

-0.26 

Mg 

-0.72 

Metal  discoloration, 

deposits,  pitting. 

or  etching: 

Ai 

No  change 

Ti 

No  change 

Ag 

Gray 

Steel 

Purple 

Cu 

L  etching 

Mg 

M  pitting 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  7r 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOF/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  tempenture,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Blend  (1:1)  of  0-67-20  and  0-67-24, 


TEST  NO.  355-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-1082A<a)  AT  392°F 


Vis, 

cs/100°F 


100°F  Vis 
increase,  % 


Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

Al 

-0.08 

Ti 

-0.08 

Ag 

0.00 

Steel 

-0.04 

Cu 

-0.22 

Me.al  discoloration, 
deposits,  pitting. 

Mg 

-0.28 

or  etching: 

Al 

No  change 

Ti 

No  change 

Ag 

L  brown 

Steel 

Blue 

C.j 

L  etching 

Mg 

T.  pitting 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

3.87 

0.20 

3.78 

0.66 

3.72 

0.90 

3.94 

9.37 

4.25 

14.94 

5 

|  Test  Ceil  Data  J 

Sludge  in  oil : 

200-tnesh  filter 

Trace 

Centrifuge,  vol  7 \ 

0.2 

Tube  deposits: 

Total  demerits 

68 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hi 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Blend  (1:1)  of  0-67-7  and  0-67-20. 


TEST  NO.  355-2.  RESULTS  OF  REFLUX  O'TDATION-CORROSION  TEST  ON  M-l  1 14(a)  AT  392°F 


Metal  Specimen  Data 


Weight  change,  mg/cm2 :  Ai 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


:  Ai 

0.00 

Ti 

-0.02 

Ag 

0.00 

Steel 

+0.04 

Cu 

-0.02 

Mg 

0.00 

LAI 

L  yellow 

Ti 

L  brown 

Ag 

L  brown 

Steel 

Blue-green 

Cu 

Orange 

Mg 

L  yellow 

Oil  Loss, 
wt,  % 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Biend  ( 1 : 1 : 1 )  of  0-67-7,  0-67-9,  and  0-67-20. 


TEST  NO.  355-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-l  1 1 6(,)  AT  392°F 


Vi«. 

c«/100°F 


Initial 

15  hr 

1 

24  hr 

14.79 

40  hr 

14,91 

48  hr 

14.98 

Metal  Specimen  Data 


Weight  change,  mg/cmJ:  A1 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


100°F  Vis 
Increase,  % 


A1 

0.00 

Ti 

0.00 

Ag 

-0.02 

Steel 

0.00 

Cu 

-0,10 

Mg 

-0.06 

Al 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Blue 

Cu 

Brown 

Mg 

No  change 

Vis, 

Neut.  No,, 

Oil  Loss, 

cs/210°F 

mg  KOH/g 

wt,% 

3.55 

0.19 

3.58 

0.53 

3.57 

0.75 

3.55 

1.17 

3.59 

1.67 

2 

|  Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

Trace 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Total  demerits 

- 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  lu  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Blend  ( 1 : 3)  of  0-67-7  and  0-67-20. 


TEST  NO.  355-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-l  117la>  AT  392°F 


Vis, 

cs/100°F 


Initial 

16  hr 

24  hr 

15.51 

40  hr 

17.15 

48  hr 

19.06 

Metal  Specimen  Data 


Weight  change,  mg/cmJ :  A1  +( 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


100°F  Vis 
Increase,  % 


A1  l  yellow 

Ti  L  brown 

Ag  L  yellow 

Steel  Green 
Cu  L  etching 

Mg  L  pitting 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  7c 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Blend  (3:1)  of  0-67-7  and  0-67-20. 


TEST  NO.  356-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-60-18  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

mmm 

3.19 

0.20 

7.4 

3.34 

1.40 

5.4 

3.30 

1.75 

5.8 

3.30 

2.40 

48  hr 

6.0 

3.30 

2.90 

5 

Metal  Specimen  Data 


Weight  change,  mg/cm 1 : 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.26 

+0.28 

+0.24 

+0.26 

-0.20 

+0.30 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1  Brown  deposit 

Ti  Brown  deposit 

Ag  Brown  deposit 

Steel  Black  deposit 

Cu  L  etching 

Mg  Black  deposit 


Test  Cell  Data 


200-mesh  filter 
Centrifuge,  vol  % 


Trace 

0.2 


Sludge  in  oil: 

Centrifuge,  vol  ft 
Tube  deposits:  Total  demerits  283 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/lt  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  20 

Condensate  return  Yes 


TEST  NO.  356-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-3  AT  392°F 


Vis, 

c*./;oo°f 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
Wt, 

Initial 

mswm 

3.13 

■  1 

16  hr 

6.6 

3.26 

I 

24  hr 

7.8 

3.29 

40  hr 

14.01 

9.7 

3.34 

1.13 

48  hr 

14.11 

10.5 

3.33 

1.27 

2 

Metal  Specimen  Data  J 

Weight  change,  mg/cmJ : 

A1 

0.00 

Ti 

+0.02 

Ag 

+0.06 

Steel 

0.00 

Cu 

+0.06 

Metal  discoloration, 
deposits,  pitting, 

Mg 

+0,26 

or  etching : 

A1 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

L  green 

Cu 

Orange 

Mg 

Gray  deposit 

_ _ 

J _ 

Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

None 

Centrifuge,  vol  ft 

None 

Tube  deposits:  Total  demerits 

3 

Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

;00°r  vis,  hr  to  1  cs/8  hr 

MSI 

Test  Conditions 

Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  20 

Condensate  return  Yes 


46 


TEST  NO.  356-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-7  AT  392®f 


Vi., 

c*/100°F 


100°F  Vi. 
Increase,  % 


Metal  Specimen  Data 


Weight  change,  mg/cm1 : 

Al 

+0.04 

Ti 

+0.02 

Ag 

+0.06 

Steel 

-0.04 

Cu 

-0.88 

Mg 

-18.0 

Metal  discoloration, 

deposits,  pitting, 
or  etching: 

Al 

L  brown 

Ti 

L  purple 

Ag 

L  brown 

Steel 

Gold 

Cu 

M  etching 

Mg 

H  etching  &  M  pitting 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

4.58 

4.43 

4.36 

4.15 

4.78 

0.26 

1.02 

1.36 

1.66 

23,9 

8 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Total  demerits 

64 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


TEST  NO.  356-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-9  AT  392°F 


100°F  Vis 
Increase.  % 


Metal  Specimen  Data 


Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

3.69 

0.04 

3.70 

0.93 

3.70 

1.14 

3.64 

1.74 

3.69 

6.93 

Oil  Loss, 
Wt,  % 


Weight  change,  mg/cmJ  : 

Al 

+0.02 

Ti 

0.00 

Ag 

+0.04 

Steel 

-0.04 

Cu 

-0.02 

Mg 

+0.02 

Metal  discoloration. 

deposits,  pitting, 
or  etching: 

Al 

L  brown 

Ti 

L  purple 

Ag 

L  brown 

Steel 

Plue-green 

Cu 

Purple-gold 

Mg 

L  yellow 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Total  demerits 

24 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  mi 
Air  rate,  liters/hr 
Condensate  return 
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TEST  NO.  356-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-1 1  AT  392°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase, % 

cs/210°F 

mg  KOH/g 

wt,  % 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

A1 

-0.04 

Ti 

-0.02 

Ag 

0.00 

Steel 

-0.02 

Cu 

+0.06 

Mg 

+0.06 

Metal  discoloration, 

deposits,  pitting, 
or  etching: 

A1 

No  change 

Ti 

No  change 

Ag 

No  change 

Steel 

Blue-green 

Cu 

Gold 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil-  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits :  T otal  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis.hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


TEST  NO.  356-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-20  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis. 

cs/210°I 

13.48 

3.25 

14.43 

7.0 

3.40 

14.62 

8.5 

3.43 

14.93 

10,8 

3.48 

15.08 

11.9 

3.52 

Metal  Specimen  Data 


Weight  change,  mg/cm1 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


L  brown 
L  brown 
Tan 

Blue-green 
Brown 
No  change 


Neut  No., 
mg  KOH/g 


Oil  Loss, 
wt,  Y 


Test  Cell  Data 


Sludge  in  oii:  200-mesh  filter 
Centrifuge,  vol " 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  K0H/g/8  hr 
10O°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  20 

Condensate  return  Yes 


TEST  NO.  356-7.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  392°F 


Via, 

cs/100°F 

100°F  Vis 

Increase,  % 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss 

wt,  '7 

Initial 

13.04 

■ 

— 

0.24 

16  hr 

13.19 

1.2 

1.56 

24  hr 

13.22 

1.4 

1.77 

40  hr 

13.22 

1.4 

3.44 

2.56 

48  hr 

13.14 

0.8 

3.44 

4.68 

4 

Metal  Specimen  Data 


Weight  change,  mg/cmJ :  A1  +0.04 

Ti  -0.04 

Ag  -0.04 


Sludge  in  oil: 


Test  Cell  Data 


200-mesh  filter 
Centrifuge,  vol '% 


None 

None 


Steel 

0.00 

Cu 

0.04 

Mg 

+0.10 

Metal  discoloration, 

deposits,  pitting, 
or  etching: 

Al 

No  change 

Ti 

No  change 

Ag 

Gray 

Steel 

L  purple 

Cu 

No  change 

Mg 

L  blue 

Tube  deposits:  Total  demerits  1 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  40 

100°F  vis.  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature.  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  20 

Condensate  return  Yes 


TEST  NO.  356-8.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68  1  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  *5 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

Wt,  '< 

n — 

wmtmm 

3.21 

6.5 

3.34 

•  ..yfer-H 

8,0 

3.35 

HB&Pv 

9.0 

3.40 

0.66 

48  hr 

warn 

10.8 

3,44 

0.82 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm 2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Steel 

Cu 

Mg 


Purple -gold 
Orange 
No  change 


Al 

+0.02 

Sludge  in  oil  200-mesh  filter 

None 

Ti 

0.02 

Centrifuge,  vol 

None 

A* 

0.00 

Steel 

0.00 

Tube  deposits:  Total  dements 

0 

Cu 

0.00 

Mg 

0.00 

Breakpoint  Data  | 

Neut,  no.,  hr  to  1  mg  KOH/g/8  hr 

IH 

Al 

Ti 

No  change 

L  brow  n 

100°F  vis,  hr  to  1  cs/8  hr 

Eai 

Test  Conditions 

Ag 

L  yellow 

Sample  temperature,  °l  392 

Sample  volume,  ml  200 

Air  rate,  litcrs/hr  20 

Condensate  return  Yes 


TEST  NO.  357-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-877  AT  392°F 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


Vis, 

es/100°F 


14.01 

14.71 

14.96 

15.08 

15.24 


Metal  Specimen  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


A! 

Ti 

Ag 

Steel 

Cu 

Mg 


100°F  Vis 
Increase, % 


5.0 

6.8 

7.6 

8.8 


0.00 

-0.02 

0.00 

0.00 

-0.04 

-0.02 


No  change 
No  change 
No  change 
Blue 
Pink 
L  brown 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


3.37 

3.49 

3.52 

3.54 

3.56 


0.15 

0.35 

0.50 

0.76 

0.91 


j  Test  Cell  Data 

Sludge  in  oil:  200-mesh  niter 

Trace 

Centrifuge,  vol  % 

0.4 

Tube  deposits:  Total  demerits 
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|  Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

100°F  vis,  hr  to  1  cs/8  hr 

mmmm 

|  Test  Conditions 

Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

TEST  NO.  357-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-883  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/2I0°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

IfPHI 

mmggmm 

3.31 

6.3 

3.44 

”  *(  'Lv  '*‘7  s «' 

■  1 

7.7 

3.47 

0.73 

■ 

8.7 

3.50 

1.12 

48  hr 

Wmm 

10.  i 

3.53 

1.42 

3 

Metal  Specimen  Data 


Test  CeU  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching 


Al 

,  0.00 

Ti 

-0.02 

Ag 

0.00 

Steel 

0.04 

Cu 

0.06 

Mg 

♦0.06 

Al 

No  change 

Ti 

No  change 

A* 

No  change 

Steel 

Blue 

Cu 

Pink 

Mg 

L  yellow 

Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Total  demerits 

Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis.  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature.  °F 

392 

Sample  volume,  ml 

200 

Au  rate,  hters/hr 

10 

Condensate  return 

Yes 

Trace 

0.4 

46 


48+ 

48* 


TEST  NO.  357-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-885  AT  392°F 


Vis, 

100°F  Vis 

Vis. 

cs/100°F 

Increase, % 

cs/210°F 

3.39 

1 

5.8 

3.49 

7.2 

3.52 

14.97 

7.9 

3.53 

15.09 

8.8 

3.55 

Metal  Specimen  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


No  change 
No  change 
No  change 


Steel  Blue 


Brown-pink 
L  yellow 


Neut.  No., 
mg  KOH/g 


Oil  Loss 

Wt,  "’r 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


lEST  NO.  3574.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-884  AT  392°F 


100°F  Vis 
Increase,  % 


Vis. 

cs/210°l 


Neut.  No., 
mg  KOH/g 


Metil  Specimen  Dale  | 

Weight  change,  mg/cm2 : 

At 

0.00 

Ti 

0.02 

-0.02 

Steel 

0.00 

Cu 

0.04 

Mg 

0.00 

Metal  discoloration. 

deposits,  pitting, 
or  etching 

Al 

No  change 

Ti 

No  change 

Ag 

No  change 

Steel 

Blue 

Cu 

Brown-pink 

Mg 

L  yellow 

Sludge  in  oil:  200-mesh  niter 
Centrifuge,  vol 


Tube  deposits  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°I  vis.  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature.  °F  392 
Sample  volume,  ml  200 

Air  rate,  tiicrs/hr  10 

Condensate  return  Yes 


51 


TEST  NO.  357-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-869  AT  392°F 


Vis, 

ci/100°F 

100°F  Vii 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

13.80 

3.36 

0.15 

16  hr 

14.35 

4.0 

3.44 

0.38 

24  hr 

14.51 

5.1 

3.49 

0.44 

40  hr 

14.63 

6.0 

3.48 

0.65 

48  hr 

14.70 

6.5 

3.50 

0.84 

3 

Metal  Specimen  Data 


Al 

0.00 

Sludge  in  oil: 

200-mesh  filter 

Trace 

Ti 

0.00 

Centrifuge,  vol  H 

None 

Ag 

+0.04 

Steel 

0.00 

Tube  deposits: 

Total  demerits 

58 

Cu 

-0.04 

Mg 

0.00 

Breakpoint  Data  j 

Test  Cell  Data 


Weight  change,  mg/cmJ : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


At 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
No  change 
L  yellow 
Blue-green 
Orange 
No  change 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hi  48  + 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  357-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-870  AT  392ri 


Vis. 

cs/100°F 

100°F  Vis 
Increase,  ? 

Vis. 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Low, 

Wt,  '( 

Initial 

13.85 

3.34 

0.17 

16  hr 

14.48 

4.5 

3.44 

0.38 

24  hr 

14.61 

5.5 

3.48 

0.49 

40  hr 

14.71 

6.2 

3.49 

0.70 

48  hr 

14.83 

7.1 

3.50 

0.73 

2 

Metal  Specimen  Data 


Test  CeU  Data 


Weight  change,  mg/cm1 : 


Al 

0.00 

Ti 

-0.06 

Ag 

♦0.02 

Steel 

000 

Cu 

0.02 

Ml 

0.00 

Metal  discoloration, 
deposits,  pitting, 
or  etching 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
No  change 
t  yellow 
Blue-green 
Change 
No  change 


Sludge  in  oil:  200-mesh  filter  Trace 

Centnfuge, vol  :  Trace 

lube  depo'its:  Total  dements  43 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100®F  ns.  hr  to  I  ct/8  hr  48+ 


Test  Conditions 


Sample  tcmpeiatuie.  °l  392 
Sample  volume,  ml  200 

Au  rate.  Utcfs/hr  10 

Condensate  return  Yc> 


TEST  NO.  358-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-7  AT  347°F 


Vis, 

cs/100°F 


Initial 
7  Jays 


'7.34 

16.89 


Metal  Specimen  Data 


Weight  change,  mg/cmJ:  Al  +0.08 

Ti  +0.04 

Ag  +0.08 

Steel  +0.04 


Cu  -0.04 


100°F  Vis 

Vis, 

Ne'.t.  No., 

Oil  Loss. 

Increase,  % 

cs/210°F 

mg  KOH/g 

Wt,  "< 

mm 

0.26 

-2.6 

H 

1.23 

3 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Total  demerits 

14 

Mg 

-0.08 

Metal  discoloration. 

deposits,  pitting, 
or  etching: 

Al 

L  brown 

Ti 

L  brown 

Ag 

L  yellow 

Steel 

Blue 

Cu 

Gold-L  green 

Mg 

Brown 

Breakpoint  Data 


Neut.  no.,  days  to  1  mg  KOH/g/4  days  7+ 

100°F  vis,  days  to  1  cs/4  days  7+ 


Test  Conditions 


Sample  temperature,  °F 

347 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  358-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-7  AT  347°F 


Vis, 

cs/l00°F 


100°F  Vis 

Increase.  % 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


Initial 
7  days 
14  days 


17.34 
16.85 
15  95 


-2.8 

-8.0 


4.58 

4.43 

4.16 


0.26 

1.27 

2.97 


Metal  Specimen  Data 


Test  C  cli  Data 


Weight  change,  mg/cm* : 


Metal  discoloration, 
deposits,  pitting, 
or  etching 


Al 

+0.02 

Ti 

♦0.06 

A? 

0.00 

Steel 

+0.02 

Cu 

+0.02 

M* 

♦0.04 

Al 

l.  brown 

Ti 

l  brown 

Ag 

Yellow 

Steel 

L  yellow 

Cu 

Gold 

Mg 

Brown 

Sludge  in  oil 
Tube  deposits  Total  dements 


200-mesh  filter  None 

Centrifuge,  vol  T  None 


2-s 


Breakpoint  Data 


Neut.  no.,  days  to  I  mg  KOH/g/4  days  12 

100°T  vss.  days  to  I  cs/4  days  14+ 


Test  Conditions 


Sample  temperature,  *1  i47 

Sample  volume,  ml  200 

Air  rale,  litei i/hr  10 

Condensate  te turn  Yes 


TEST  NO.  3580.  RESl  !  TS  OF  REFLUX  OXIfATION-CORROSION  TEST  ON  0-67-7  AT  ?47°E 


Vis. 

ct/100°F 

i008F  Vis 
Increase, T 

Vis. 

c*/210°F 

Neui.  No., 
mg  KOH/g 

Initial 

17.34 

_ 

4.58 

0.26 

7  days 

16.90 

-2.5 

4.44 

1.21 

14  days 

16.05 

-7.4 

4.19 

2.47 

21  days 

31.69 

+82.8 

6.62 

39.7 

Metal  Specimen  Da'* 


Test  Cell  Data 


Weight  change,  mg/cmJ : 


A1  +0.0? 

Ti  +0.02 

Ag  0.00 

Steel  +0.02 

Cu  -1.53 

Mg  -0.10 


Metal  discoloration, 
deposits,  pitting, 

o:  etching:  A1  Yellow 


Sludge  in  oil:  200-mesh  filter  Trace 

Centrifuge,  vol "  0.4 

Tube  deposits  Total  demerits  75 

Breakpoint  Data 


Ncut.  no.,  days  to  1  mg  KOH/g/4  days  14 

100°I  vis.  days  to  1  cs/4  days  17 


Ti 

Ag 

Steel 

Cu 

Mg 


Yellow 
Yellow 
Orange 
M  pitting 
Tan 


Test  Conditions 


Sample  temperature.  °F 

347 

Sample  volume,  ml 

200 

.Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  3584.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  347°F 


1 - 

Vis, 

100°F  Vis 

Vis. 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase,  T 

cs/210°F 

mg  KOH/g 

wt,  "f 

Initial 

13.04 

0.24 

7  days 

13.27 

1.8 

H 

1.88 

2 

Metal  Specimen  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.04 

+0.12 

+0.02 

+0.12 

0.34 

+0.10 


No  change 
I  yellow 
1  yellow 
Yellow 
l  etching 
1  brown 


Test  Cell  Data 


Sludge  in  oil 
T  ube  deposits:  Total  demerits 


200-mesh  filter  None 

Centrifuge,  vol '!  None 


Breakpoint  Data 


Neut.  no.,  days  to  1  mg  KOH/g/4  days  7+ 
100°l  vis.  days  to  1  cs/4  days  7+ 


l  est  Conditions 


Sample  temperature, 'T  347 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


54 


11  ST  NO.  158-5.  RESI  LE  01  REFLEX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  147°l 


TEST  NO.  358-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  347°1 


Vis. 

cs/100°F 

100°F  Vis 
Increase, '« 

Vis. 

cs/210°I; 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt. 

Initial 

13.04 

3.47 

0.24 

1  days 

13.29 

1.9 

3.45 

1 .90 

i4  days 

13.51 

3.6 

3.44 

5.74 

21  day. 

39,65 

204 

6.93 

60.7 

17 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 ; 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.02 

0.00 

0.12 

o.oo 

0.64 

4.10 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  sol  None 

I  ube  deposits:  Iotal  demerits  72 


breakpoint  Data 


Neut.  no.,  days  to  1  mg  KOII/g/4  days  8 

100"!  vis,  days  to  1  cs/4  days  20 


Al 

Ti 

Ag 

Steel 

No  change 

No  change 

Cray 

1  brown  \  blue 

1  est  Conditions 

Sample  temperature,  1 

347 

Cu 

1  etching  X  pitting 

Sample  volume.  mi 

200 

Vig 

II  etching 

\ir  rate,  liters; hr 

10 

Cond'  nsale  return 

Yes 

TEST  NO.  358-7.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  347° 


Vis. 

cs/2IO°E 


Neut.  No.. 

Oil  Lew. 

mg  KOH/g 

Wt,  Vr 

0.24 

1.77 

2.35 

3.02 

2.99 

_ _ 

5 

Metal  Specimen  Data 


Weight  change,  mg/cmJ :  Al  -0. 


CA674  +0.14 
Mg  +0.08 


Test  Cell  Data 


Sludge  in  oil.  200-mesh  filter  Non 

e 

Centrifuge,  vol  7<  Non 

e 

Tube  deposits:  Total  demerits  1 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al  No  change 

Ti  No  change 

Ag  Yellow 

Steel  L  purple 

CA674  Purple  &  green 
Mg  No  change 


Breakpoint  Data 


Neut.  no.,  days  to  1  mg  KOH/g/4  days 
100°E  vis.  days  to  1  cs/4  days 


Test  Conditions 


TEST  NO.  358-8.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  347°F 


Vis, 

cs/100°l 


Metal  Specimen  Data 

Weight  change,  mg/cmJ : 

Al 

+0.08 

Ti 

+0,02 

Ag 

-0.02 

Steel 

+0.06 

CA674 

+0.06 

Mg 

+0.06 

Metal  discoloration, 

deposits,  pitting, 
or  etching 

Al 

No  change 

Ti 

No  change 

Ag 

Yellow 

Steel 

L  purple 

CA674 

Purple  &  L  green 

Mg 

No  change 

100°1  Vis 

Vis. 

Neut.  No., 

Increase,  7< 

cs/210°F 

mg  KOH/g 

3.47 

0,24 

2.1 

3.48 

1.72 

2.3 

3.37 

2.4! 

2.3 

3.46 

2.71 

2.6 

3.46 

2.95 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  '7 

None 

l  ube  deposits: 

Total  dements 

- 

Breakpoint  Data 


Ncut,  no.,  days  to  1  mg  KOH/g/4  days 
I00°l  vis,  days  to  1  cs/4  days 


Test  Conditions 

Sample  temperature,  °l 

347 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

l 


TEST  NO.  359-1.  RESULTS  OE  REFLUX  0XIDATI0N4.0RR0SI0N  TEST  ON  0-67-8  AT  392°F 


100°F  Vis 

Vis, 

Increase.  77 

cs/2l0°F 

i  m 

3.26 

3.46 

3.47 

12.2 

3.54 

13.2 

3.56 

Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  7, 


Metal  Specimen  Data  | 

Weight  change,  mg/cm3 

A1 

0.00 

Ti 

+0.02 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.26 

Metal  discoloration, 
deposits,  pitting, 

Mg 

-0.02 

or  etching: 

A1 

No  change 

Ti 

No  change 

Ag 

L  brown 

Steel 

Blue 

Cu 

L  etching 

Mg 

L  yellow 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol '7  None 

Tube  deposits:  Total  demerits  14 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  is,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  359-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-21  AT  392°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt. 


Metal  Specimen  Data 

Weight  change,  mg/cm2 : 

Al 

0,02 

Ti 

0.00 

Ag 

0.00 

Steel 

0.02 

Cu 

0.06 

Mg 

0.02 

Metal  discoloration. 

deposits,  pitting, 

No  change 

or  etching 

Al 

Ti 

No  change 

Ag 

l  yellow 

Steel 

Blue-green 

Cu 

Cold 

Mg 

Cray 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


lest  Conditions 


Sample  temperature,  “I 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


TEST  NO.  359-3.  RESULTS  01-  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-6  AT  392°F 


Vis, 

cs/100°F 

100°!  Vis 
Increase,  '/> 

Vis. 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  7r 

msmm 

— 

3.19 

0.29 

■a 

8.1 

3.35 

1.41 

10.2 

3.39 

1.95 

29.8 

3.77 

8.46 

48  hr 

HH 

41.9 

3.99 

12.08 

5 

Metal  Specimen  Data  I  Test  Cell  Data 


Weight  change,  mg/cm2 : 

Al 

-0.04 

Sludge  in  oil: 

200-mesh  flit  • 

None 

Ti 

+0.02 

Centrifuge,  vol  ri 

None 

Ag 

-0.02 

Steel 

0.00 

1  ube  deposits: 

Total  demerits 

6 

Cu 

0.90 

Mg 

1.00 

Breakpoint  Data 

Meial  discoloration. 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

25 

deposits,  pitting. 

100°F  vis,  hr  to  1  cs/8  hr 

27 

or  etching: 

Al 

No  change 

Ti 

No  change 

Test  Conditions 

Ag 

L  yellow 

Steel  Blue-green-brown  Sample  temperature.  °F  392 

Cu  '.etching  Sample  volume,  ml  200 


Mg  L  pitting  &  L  etching  I  Air  rate,  liters/hr  10 


Condensate  return  Yes 


TEST  NO.  360-1.  RESUL  TS  01  REFLUX  OXIDATION-CORROSION  TEST  ON  L-l  !36A(a>  AT  347°l 


Vi.„ 

cs/100°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

Wt, 

Initial 

16.08 

mam 

0.15 

7  days 

15.84 

1.5 

1.26 

14  days 

16.06 

0.1 

1.73 

21  days 

15.68 

2.5 

2.51 

26  days 

15.81 

1.7 

■h 

2.33 
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Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


A I 

li 

Ag 

Steel 

Cu 

Mg 


Hl.0.7 

0.00 

0,02 

0.00 

0.56 

0.00 


Yellow 
Blue 
I  yellow 
Oreen 
I  pitting 
Yellow 


Sludge  in  oil  200-mesh  filter  None 
Centrifuge,  vol 'I  None 


I  ube  deposits  Total  dements 


20 


Breakpoint  Data 

' 

Neui.  no.,  djys  to  1  mg  KOH/g/4  days 

26* 

100  T  vis,  days  to  1  cs/4  days 

l  est  Conditions 

■sample  temperature,  “1  347 

Sample  volume,  ml 
Sir  rale,  liters/ 6r 
Condensate  return 


200 

10 

Yes 


Cil  Blend  ll  1 1  o!  C)-t»7-7  and  0-67-4. 


TEST  NO.  360-2.  RESULTS  OE  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-1  AT  347°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  v|o.. 
mg  KOH/g 

Oil  Loss, 

wt.  "> 

Initial 

13.29 

3.21 

0.00 

7  days 

14.43 

8.6 

3.40 

0.47 

14  days 

14.71 

10.7 

3.43 

0.67 

21  days 

14.97 

12.6 

3.47 

0.63 

26  days 

15.07 

13.4 

3.54 

0.73 

5 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 :  Al  0.00 

Ti  0.00 


Sludge  in  oil:  200-mesh  filler  None 

Centrifuge,  vol None 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Ag 

Steel 

Cu 

Mg 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.02 

+0.02 

0.08 

-0.04 


Tube  deposits:  Total  demerits  6 


Breakpoint  Data 


Neut.  no.,  days  to  1  mg  KOH/g/4  days 
100°F  vis,  days  to  1  cs/4  days 


L  vellow 


o  "le-gold 
Tan 

Blue-green 

Gold 

No  change 


Test  Conditions 


Sample  temperature,  °F 

347 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

26+ 

26+ 


TEST  NO.  361-1.  RESULTS  OF  REFLUX  OXIDATiON-CORROSION  TEST  ON  0-68  6  AT  385°F 


Vis, 

cs/100°F 

100°l  Vis 
Increase. " 

Vis. 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Initial 

— 

3.19 

0.29 

1 6  hr 

7.7 

3.33 

1.25 

24  hr 

9.0 

3.35 

1.65 

40  hr 

20.7 

3.56 

5.40 

48  hr 

17.59 

34.3 

3.83 

9.37 

Metal  Specimen  Daia 


Oil  Loss. 


lest  t  ell  Data 


Weight  change,  mg/cm2 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.02 

+0.02 

0.00 

0.00 

0.44 

0.20 


Metal  discoloration, 
deposits,  pitting. 


Sludge  in  oil  200-mesh  filter  None 

Centrifuge,  sol  None 

lube  deposits  Iotal  demerits  4 


Breakpoint  Data 


Neut.  no  ,  hr  to  1  mg  k()H/g/N  hr 
10O°l  vis.  hr  to  1  cs/H  hr 


'7 


or  etching 

Al 

ll 

Ag 

No  change 

No  cli.inge 

1  yellow 

I csl  (  onditions 

Steel 

Blue  X  gold 

. . 1  ,  ..-,.iie 

1  185 

Cu 

| 

Sample  volume,  ml 

20  O 

+tg 

1  pitting  \  etching 

\ir  rate,  liters  hr 

10 

1 _ 

(  onden vile  return 

Yo 

TEST  NO.  362-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-8  AT  401°F 


Vis, 

cal  1 00°F 

100°F  Vis 
increase,  % 

Vis, 

cs/2IO°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

Wt,  Vi 

■sag 

_ 

3.25 

0.23 

9.5 

3.47 

1.51 

11.2 

3.50 

1.77 

13.3 

3.55 

2.24 

48  hr 

15.16 

14.5 

3.59 

2.49 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.02 

+0.02 

-0.04 

+0.02 

-0.24 

-0.02 


No  change 
No  change 
L  yellow 
Blue-gieen 
L  etching 
Yellow 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  7 

Tube  deposits:  Total  demerits 


None 

None 


Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

48+ 

100°F  vis,  hr  to  1  cs/8  hr 

48+ 

Test  Conditions 

- 

Sample  temperature,  °F  A0' 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  362-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-21  AT401°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  C 

Vis. 

cs/210°l 

Neu!.  No., 
mg  KOH/g 

Oil  Loss, 
wt.  '7 

Initial 

MSM 

0.14 

16  hr 

7.5 

24  hr 

8.2 

40  hr 

14.31 

10.8 

48  hr 

14.42 

11.6 

2 

M 

etal  Specimen  Data 

n 

Test  Cell  Data 

Weight  change,  mg/cm2 : 

Al 

0.00 

~  .....  .M*v» 

None 

Ti 

+0.04 

Centriluge.  vol  ’’ 

None 

At 

..VV» 

.steel 

+0.02 

1  uhe  deposits  Total  demerits 

12 

Cu 

0  02 

M* 

0.00 

Breakpoint  Data  | 

Metal  discoloration, 

Neut.  no.,  hr  to  1  mg  ROll/g/H  hr 

deposits,  pitting. 

100°!  vis,  hr  to  1  cs/H  hr 

or  etching 

Al 

No  c  hange 

Ti 

1  >clLm 

lest  Conditions 

Ag 

No  change 

Steel 

(ireen 

Sample  temperature.  ’1  401 

Cu 

Gold 

Sample  volume,  ml  200 

Mg 

No  change 

Air  rate,  lilers/hr  10 

(  ondensale  return  ^cs 

TEST  NO.  362-3.  RESULTS  CF  REFLUX  OXIDA  TION-CORROSION  TEST  ON  0-68-7  AT  401°F 


Vis,  1 

cs/100°E 

i  i00°E  Vis 

:  Increase, 

Vis, 

C5/2100! 

Neut.  No., 
mg  KOH/g 

Initial 

13.69 

1 

i 

3.38 

0.08 

16  hr 

14.56 

i  6.4 

3.52 

1.23 

24  hr 

14.78 

8.0 

3.55 

1.91 

40  hr 

15.21 

11.1 

3.61 

3.19 

48  hr 

16.45 

20.2 

3.79 

8.07 

Metal  Specimen  Data 

1 

Test  Cell  Data 

Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etehing: 


No  change 
No  change 
L  yellow 


Steel  Oreen 


Gold 

No  change- 


Oil  Loss, 
wt, 


Sludge  in  oil  200-mesh  filter 
(  itrifuge,  vol  ' 

Tube  deposit:..  Total  demerits 

breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°E  vis,  hr  to  1  cs/8  hr 

lest  Conditions 

Sample  temperature,  °l-  401 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  363-1.  RESULTS  OF  RI  I  LUX  OXIDA I  ION-CORROSION  TEST  ON  0-68-10  AT  392 "E 


Vis, 

cs/100°E 

100°l  Vis 
Increase, 

Vis. 

cs/2I0°I 

Neut  No. 
mg  KOH/i 

Initial 

,5.24 

5.98 

0.28 

hr 

15.25 

♦  0.1 

.5.91 

1.17 

24  hr 

15.29 

fOj 

3.93 

1  49 

40  hr 

15.28 

♦0.3 

3.91 

2.09 

• nr 

15.22 

0.1 

5.89 

2.50 

Metal  Specimen  Data 
Weight  change,  mg/cm2  .41  +0 


Metal  discoloration, 
deposits,  pitting, 
or  etching 


I  blue 
I  sclh'ss 
t  o  as 

Hrosc  n  A  blue 
( Irange 
t  Iras 


Oil  Loss, 
set. 


Sludge  in  oil 


I  est  (  ell  Data 

200-mesh  filter 
Ccntriluge,  sol 


I  ubc  deposits  I  otal  demerits 


llreakpomt  Data 

Scut. 

no  ,  hr  to  1  mg  KOH/g/H  hr 

4S » 

imp  i 

vi v  hr  to  l  cv'H  hr 

4.S» 

I  esi  (  onvlidom 

Sample  tr  ipvraturc.  I  *92 

'-ample  sctluute.  ml  2tHl 

\ir  rate,  liters  hr  10 

C  ondensate  return  Sc' 


I 


TEST  NO.  363-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-891  AT  392°F 


Vis, 

cs/100°F 

100°!  Vis 
Increase,  '3 

Vis, 

cs/2IO°F 

Neut.  No., 
mg  KOH/g 

C  oss, 

,,'X 

Initial 

WK&gm 

3.34 

0.16 

16  hr 

1  H 

4.3 

3.43 

0.48 

24  hr 

14.73 

5.6 

3.47 

0.66 

40  hr  1 

14.98 

7.4 

3.51 

0.88 

48  hr 

15.07 

8.0 

3.52 

1.08 

3 

Metal  Specimen  Data 


Weight  change,  mg/ern2 . 

A1 

-0.02 

Ti 

0.02 

Ag 

0.04 

Steel 

0.02 

Cu 

+0.06 

Metal  discoloration, 
deposits,  pitting. 

Mg 

0.04 

or  etching: 

Ai 

No  change 

Ti 

No  change 

Ag 

No  change 

Steel 

0!ue 

Cu 

Pink 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  Trace 

Centrifuge, vol '1  Trace 

T ubc  deposits :  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F 

392 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  363-1.  R,.  ULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-1052(a)  AT  392°F 


Vis. 

cs/100°F 

I00°F  Vis 
Increase.  '3 

Vis. 

cs/2 1 0°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt,  'V' 

Initial 

— 

3.41 

0.16 

16  hr 

3.5 

3.47 

0.52 

24  hr 

14.15 

4.2 

3.46 

40  hr 

14.30 

5.3 

3.47 

1.57 

48  hr 

15.54 

14.4 

3.62 

6.34 

4 

Metal  Specimen  Data 


height  change,  mg/cm2 

At 

♦  0.04 

Ti 

0.12 

Ag 

-0.02 

Sled 

0.00 

Cu 

-0.24 

Metal  discoloration, 
depoutv  pitting. 

Mg 

-0.04 

or  etching 

AI 

1  brown 

tl 

No  chanj 

Ag 

Cray 

Steel 

Blue 

(  u 

1  etchinj 

Mg 

1  blue 

Test  Cell  Data 


Sludge  <n  oil  200-mesl!  filter  None 

Centrifuge,  vol  i  None 

I  ube  deposits  Iota!  dements  } 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/H  hr  ,.9 

lOO^I  vts,  hr  to  1  cs/K  hr  44 


I  cst  Conditions 


Sample  temperature.  °l 

392 

Sample  volume,  ml 

200 

Air  rate,  liters,  hr 

10 

Condensate  return 

Yes 

(a)  Blend  ill  •  ’  I  of  067-9,  O-67-1 1 , 0-67-20.  and  ()-«>7-24. 


TEST  NO.  3634.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  N-1000(a)  AT  392nE 


1(0°I  Vis 
Increase.  7, 

Vis. 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss.  | 
wt,  7, 

3.37 

0.15 

2.9 

3.40 

0.61 

4,3 

3.44 

1.01 

5.8 

3.43 

1.67 

13.6 

3.60 

5.81 

5 

Metal  Specimen  Data 


Test  Cell  Data 


Sludge  in  oil  203-mesh  filter 
Centrifuge,  vol 

I  ubc  deposits:  Total  demerits 


breakpoint  Data 


Neut.  no.,  hr  to  I  mg  KOH/g/8  hr 
100°!  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °I  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Blend  (1:11:1:1)  of  0-67-9, 0-67-11, 0-67-20, 0-67-24,  and  0-68-6. 


TEST  NO.  363-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  N-1001,a)  AT  392°F 


Weight  change,  mg/cm : : 

A1 

0.00 

Ti 

-0.14 

Ag 

-0.02 

Steel 

-0.10 

Cu 

-0.20 

Metal  discoloration, 
deposits,  pitting. 

Mg 

-0.04 

or  etching 

A1 

No  change 

Ti 

No  change 

Ag 

Gray 

Steel 

Purple 

Cu 

L  etching 

Mg 

L  green 

100°I  Vis 
Increase,  \ 


Vis. 

cs/2!0°I 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
sit.  • 


Metal  Specimen  Data  | 

Vfci'ijght  change,  mg/an2 

VI 

♦  0.02 

ll 

0.12 

Ag 

0.02 

Steel 

0.12 

Cu 

O.lfc 

Nlct.il  discoloration . 
dcpo\it\.  pitting 

Mg 

0.02 

or  eU  hme 

VI 

No  change 

1> 

No  change 

Vs: 

Gray 

steel 

Purple 

(  U 

11  rosin 

Mg 

1  Blue 

3  18 

1.45 

3.52 

1.85 

l  est  (  ell  Data 


Sludge  in  oil  200-mesh  filter 
(.  entriluge.  sol  : 

I  uhe  deposits  1  otal  demerits 


lir.akpuint  Ihtia 


Neut.  no.,  hr  to  1  mg  MMI/g/M  hr 
|0ti“l  vis,  hr  to  I  cs/8  hr 


lest  ( 

onJitton* 

Sample  temperature.  M 

392 

Sample  volume,  ml 

200 

\ir  rate,  liters  hr 

10 

(  omienvate  return 

Ves 

•  ui  flle-.dll  I  I  !  1 1. .=  067  9.  0  671 1, 0-67-20.  0-67-24.  anil  0-6X7. 


TEST  NO.  364-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-8  AT  410UF 


Vis, 

cs/100°F 

100°F  Via 
Increase,  % 

Vis, 

cs/210°i 

i 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

13.24 

3.26 

0.23 

16  hr 

14.66 

10.7 

3.49 

2.02 

24  hr 

14.96 

13.0 

3.55 

2.03 

40  hr 

15.51 

17.1 

3.61 

3.05 

48  hr 

16.18 

22.2 

3.74 

5.17 

5 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.06 

-0.08 

-0.10 

+0.06 

-0.36 

-0.06 


No  change 
No  change 
L  yellow 
Blue-green 
L  etching 
Gray 


Sludge  in  oil 
Tube  deposits:  Total  demerits 


200-mesh  filter 
Centrifuge,  vol  °/ 


Trace 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  38 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  410 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  364-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-21  AT  410°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt.  7t 

Initial 

12.92 

3.15 

0.14 

16  hr 

14.03 

8.6 

3.22 

1.05 

24  hr 

14.26 

10.4 

3.36 

1.08 

40  hr 

14.57 

12.8 

3.40 

1.71 

48  hr 

14.77 

14.3 

3.44 

2.47 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.10 

-0.06 

-0.14 

+0.06 

-0.08 

-0.04 


No  change 
No  change 
L  yellow 
Blue-yellow 
Gold 

No  change 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  7, 

Tube  deposits:  Total  demerits 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hi  46 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  410 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


64 


100°F  Vis 
Increase,  7< 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

_ 

■n 

3.37 

0.15 

2.9 

3.40 

0.61 

4.3 

3.44 

1.01 

5.8 

3.43 

1.67 

13.6 

3.60 

5.81 

5 

Metal  Specimen  Data 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

0.00 

Ti 

-0.14 

Ag 

-0.02 

Steel 

-0.10 

Cu 

-0.20 

Mg 

-0.04 

A1 

No  change 

Ti 

No  change 

Ag 

Gray 

Steel 

Purple 

Cu 

L  etching 

V 

L  green 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  7r 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  I  mg  KOH/g/8  hr 
100°I  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Blend  (11:1:1:1)  of  0-67-9, 0-6 V-l  1 , 0-67-20, 0-67-24,  and  0-68-6. 


TEST  NO.  363-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  N-1001(a)  AT  392°F 


Neut.  No., 
mg  KOH/g 


100°F  Vis 

Vis, 

Increase,  7r 

cs/210°F 

_ 

3.41 

3.6 

3.45 

3.9 

3.48 

5.8 

3.48 

6.7 

3.52 

Metal  Specimen  Data 


Weight  change,  mg/cm 2 :  A1  + 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Ai 

+0.02 

Ti 

-0.12 

Ag 

-0.02 

Steel 

-0.12 

Cu 

-0.16 

Mg 

-0.02 

Al 

No  change 

Ti 

No  change 

Ag 

Gray 

Suel 

Purple 

Cu 

Brown 

Mg 

L  blue 

Oil  Loss, 
wt. 


Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  T 

None 

Tube  deposits: 

Total  demerits 

2 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°I  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  Blend  ( 1 : 1 : 1 : 1  :l)  of  0-67-9, 0-67-1 1 , 0-67-20, 0-67-24, and  0-68-7. 


TEST  NO.  364-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-1  AT  410°F 


Vie, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt,  7c 

Initial 

3.21 

0,00 

16  hr 

8.1 

3.35 

0.76 

24  hr 

14.58 

9,7 

3.4) 

1.00 

40  hr 

14.94 

12.4 

3.45 

1.49 

48  hr 

15.25 

14.7 

3.51 

2.20 

3 

Metal  Specimen  Data 


Weight  change,  mg/cm3 


Al 

-0.06 

Ti 

-0.12 

Ag 

+0.04 

Steel 

+0.08 

Cu 

-0.10 

Mg 

-0.02 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Total  dements 


None 

None 

17 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  47 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Al 

Ti 

L  brown 

Yellow 

Test  Conditions 

Ag 

Steel 

L  brown 

Blue  &  yeliow 

Sample  temperature,  °F  410 

Cu 

Green  &  orange 

Sample  volume,  ml  200 

Mg 

No  change 

Air  rate,  liters/hi  10 

Condensate  retu*n  Yes 

TEST  NO.  365-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-6  AT  347°F 


Vis 

100°r  Via 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase.  7~ 

cs/210°I 

mg  KOH/g 

wt,  7 

Initial 

13.10 

3.19 

0.29 

7  days 

15.45 

17.9 

3.55 

3.37 

14  days 

70.3' 

437 

9.72 

25.3 

21  days 

90.36 

590 

11.92 

21.6 

26  days 

79.37 

506 

11.16 

17.04 

27 

M 

etal  Specimen  Data 

n 

Test  Cell  Data  i 

Weight  change,  mg/cm1 :  Al  0,04 

Sludge  in  ril: 

200  mesh  filter  Trace  1 

Ti  0.00 

Centrifuge,  vol  ~ 

None 

Ag  -0.02 

Steel  -0.06 

Tube  deposits: 

Total  demerits 

15 

f  A  70 

Mg  -16.5 

Breakpoint  Data  | 

Metal  discoloration. 

Neut.  no.,  days  to  1  mg  KOH/g/4  days 

2 

deposits,  pitting 

100°F  vis,  days  to  1  cs/4  days 

3 

or  etching 

Al  r*o  cnange 

Ti  No  change 

Test  Conditions 

Ag  L  yellow 

Steel  Blue-green 

Sample  l:mpwatui  !•  347 

Cu  L&M  pitting 

Sample  volume,  mi  200 

Mg  H  etching 

Air  rate,!:. ers/hr  10 

Condensate  return  Yes 

65 


l 


TEST  NO.  365-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-7  AT  347°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase, % 

cs/210°F 

mg  KOH/g 

wt,  % 

Initial 

13.69 

3.38 

7  days 

14.72 

7.5 

3.56 

0.94 

14  days 

15.03 

9.8 

3.61 

1.38 

21  days 

15.17 

10.8 

3.64 

1.46 

26  days 

15.24 

11.3 

3.65 

1.54 

8 

Metal  Specimen  Data 

Test  Cell  Data  | 

Weight  change,  mg/cm2:  Al  -0.04 

Sludge  in  oil: 

200-mesh  filter 

done 

Ti  0.00 

Centrifuge,  vol 

None 

Ag  -0.10 

Steel  -0.06 

Tube  deposits: 

Total  demerits  49  | 

Cu  -0.12 

_ 

Mg  +0.02 

Breakpoint  Data  | 

I  Metal  discoloration, 

Neut.  no.,  days  to  1  mg  KOH/g/4  days 

deposits,  pitting, 

100°F  vis,  days  to  1  cs/4  days 

or  etching: 

Al  No  change 

-  — —  - 

Ti  No  change 

Test  Conditions 

Ag  L  brown 

Steel  Blue-green 

Sample  temperature,  °F  347 

Cu  Gold 

Sample  volume,  ml  200 

Me  No  change 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

TEST  NO.  365-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-1052<a)  AT  347°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

Mmm 

3.41 

0.16 

7  days 

5.2 

3.50 

0.71 

14  days 

14,57 

7.3 

3.53 

1.11 

2 1  days 

14.81 

9.1 

3.56 

1.11 

26  days 

14.86 

9.4 

3.60 

1.18 

8 

Metal  Specimen  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching 


Al 

0.00 

Ti 

0.00 

Ag 

0.06 

Steel 

0.08 

Cu 

0.42 

Mg 

+0.08 

Al 

No  change 

Ti 

No  change 

Ag 

Tan 

Steel 

Blue-green 

Cu 

L  etching  & 

Mg 

Peacock 

Test  Cell  Data 


Sludge  in  oil 
Tube  deposits:  Total  demerits  58 


200-mesh  filter 
Centrifuge,  vol  ?r 


None 

None 


Breakpoint  Data 


Neut.  no.,  days  to  1  mg  KOH/g/4  days  26+ 

I00°l  vis,  days  to  1  cs/4  days  26+ 


Test  Conditions 


Sample  temperature,  °I  347 

Sample  volume,  ml  200 

Air  rate,  liters/hx  10 

Condensate  return  Yes 


(a)  Blend  (1:1:1: 1)  of  0-67-9.  0-67-1  1 . 0-67-20,  and  0-67-24 


Mi 


I 


TEST  NO.  366-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-10  AT  401°F 


Vis, 

cs/100°F 


100°F  Vis 

Vis, 

Neut.  No., 

Increase, % 

cs/210°F 

mg  KOH/g 

3.98 

0.28 

-0.3 

3.91 

1.55 

0.0 

3.91 

2.05 

-0.7 

3.82 

3.97 

+  10.4 

3.99 

14.56 

Oil  Loss, 

Wt,  7r 


Metal  Specimen  Data 

Weight  change,  mg/cm2 . 

A1 

-0  06 

Ti 

0.04 

Ag 

-  0.04 

Steel 

+0.06 

Cu 

-0.18 

Metal  discoloration, 
deposits,  pitting. 

Mg 

1.60 

or  etching: 

A1 

L  blue 

Ti 

L  yellow 

Ag 

Tan 

Steel 

Peacock 

Cu 

Brown 

Mg 

M  pitting 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°Fvis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


TEST  NO.  368-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-10  AT  347*1-' 


100°F  Vis 
Increase, 7 


Initial 
7  days 
14  days 
21  days 
26  days 


Neut.  No., 
mg  KOH/g 


Metal  Specimen  Data 

Weight  change,  mg/cmJ 

Al 

0.02 

Ti 

0.00 

Ag 

0.08 

Steel 

+0.02 

Cu 

0.94 

Mg 

0.18 

Metal  discoloration, 

deposits,  pitting. 

or  etching 

Al 

1  yclhm 

li 

No  change 

'g 

)  .in 

Steel 

Peacock 

Cu 

M  pitting 

Mg 

Brow  :i 

Oil  Loss, 
wt.  "( 


Test  Cell  Data 

200-mesh  filter 

None 

Centrifuge,  vol  ; 

None 

fetal  demerits 

76 

Breakpoint  Data 


Neut.  no.,  days  to  I  mg  kOII/g/4  days 
100*1  sis,  day  s  to  1  cs/4  days 


1  est  Conditions 


Sample  temperature.  I  347 
Sample  volume,  mi  200 

\u  rate.  Iiters/hr  10 

Condensate  return  Yes 


TEST  NO.  368-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-15  AT  347°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

:s/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

HH 

3.11 

0.13 

5.8 

3.23 

0.59 

8.3 

3.28 

14.28 

10.7 

3.34 

0.91 

14.56 

12.9 

3.38 

1.32 

4 

Metal  Specimen  Data 


Weight  change,  mg/cm 2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

0.00 

Ti 

+0.08 

Ag 

-0.08 

Steel 

-0.04 

Cu 

-0.14 

Mg 

0.00 

A1 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Blue-green 

Cu 

Orange-gold 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  None 


Tube  deposits:  Total  demerits 


40 


Breakpoint  Data 


Neut.  no.,  days  to  1  mg  KOH/g/4  days  26+ 

100°F  vis,  days  to  1  cs/4  days  26+ 


Test  Conditions 


Sai  lple  temperature,  °F  347 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  368-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  N-1000(a)  AT  347°F 


Metal  Specimen  Data 


Weight  change,  mg/cm5 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching 


Ai 

-0.06 

Ti 

+C.06 

Ag 

0.08 

Steel 

0.00 

Cu 

-0.34 

Mg 

+0.02 

AI 

No  change 

Ti 

No  change 

Ag 

Tan 

Steel 

Blue 

Cu 

L  etcf.  ig 

Mg 

L  gieen 

Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss,  ] 

wt,  %  ! 

Initial 

— 

3.37 

0.15 

7  days 

6.0 

3.48 

0.86 

14  days 

14.68 

8.3 

3.53 

1.08 

21  days 

14.91 

10.0 

3.56 

1.20 

26  days 

15.01 

10.7 

3.58 

1.23 

9 

Test  Cell  Data 


200-mesh  filter 
Centrifuge,  vol  % 


Sludge  in  oil: 

Centrifuge,  vol  % 

Tube  deposits:  Total  demerits  36 


None 

Trace 


Breakpoint  Data 


Neut.  no.,  days  to  1  mg  KOH/g/4  days 
100°F  vis,  days  to  1  cs/4  days 


26+ 

26+ 


Test  Conditions 


Sample  temperature,  °F  347 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  icturn  Yes 


(a)  Blend  (I  I  1 : 1  1 1  of  0-67-4,  0-67-1 1 , 0-67-20,  0-67-24.  and  0-68-6. 


68 


TEST  NO.  3684.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  N1001(a>  AT  347°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

13.65 

3.41 

0.11 

7  days 

5.9 

3.52 

0.61 

14  days 

i4.  - 

7.8 

3.56 

1.02 

21  days 

14.90 

9.2 

3.59 

1.20 

26  days 

14.95 

9.5 

3.60 

1.35 

10 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

Al 

+0.04 

Ti 

0.00 

Ag 

0.08 

Stee1 

-0.06 

Cu 

-0.42 

Metal  discoloration, 
deposits,  pitting. 

Mg 

+0.04 

or  etching: 

Al 

No  change 

Ti 

No  change 

Ag 

Tan 

Steel 

Blue 

Cu 

L  etching  &  pitting 

Mg 

L  green 

Test  Cell  Data 

Sludge  in  oil : 

200-mesh  filter 
Centrifuge,  vol  7? 

None 

None 

Tube  deposits: 

Total  demerits 

49 

Breakpoint  Data 


Neul.  no.,  days  to  1  mg  KOH/g/4  days  26+ 
100°F  vis.  days  to  1  cs/4  days  26+ 


Test  Conditions 


Sample  temperature,  °F 

347 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

iO 

Condensate  return 

Yes 

(a)  Blend  (1 : 1 : 1 : 1 : 1)  of  0-6 7-9,  O-67-1 1 , 0-67-20.  0-67-24,  and  0-68-7. 


TEST  NO.  369-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-8  AT419°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No.. 

cs/100°F 

Increase,  Tf 

cs/210°l 

mg  KOH/g 

— 

3.26 

0.23 

10.3 

3.52 

1.92 

13.3 

3.58 

2.42 

25.9 

3.83 

6.39 

18.40 

37.9 

4.09 

10.11 

Oil  Loss, 
wt, 


Metal  Specimen  Data 

height  change,  mg/cm2: 

■•A* 

(1.04 

Ti 

0.00 

Ag 

0.00 

Steel 

+0.02 

Cu 

0.82 

Mg 

0.06 

Metal  discoloration, 

deposits,  pitting, 
or  etching 

Al 

No  change 

Ti 

No  change 

Ag 

No  change 

Steel 

Blue-green 

Cu 

1  etching 

Mg 

Brown 

j  Test  Cell  Data 

Sludge  in  oil 

200-mesh  filter 

Trace 

Centrifuge,  vol 

None 

lube  deposits: 

Total  demerits 

81 

|  Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

30 

10O°F  vis.  hr  to  1  cs/8  hr 

34 

lest  C  onditions 

Sample  temperature.  °1 

4  19 

Sample  volume,  ml 

200 

Air  rate,  liter v hr 

10 

Condensate  return 

Yes 

TEST  NO.  369-2.  RESULTS  OF  REFLUX  OXIDATION-CORR'  °’ON  TEST  ON  0-67-21  AT419°F 


100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

Increase, % 

cs/210°r 

mg  KOH/g 

wt,  % 

Metal  Specimen  Data 


Weight  change,  mg/cm2 :  AI 
Ti 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


No  change 
No  change 
No  change 
Brown-green 
Gold 
L  pitting 


Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

34 

100°F  vis,  hr  to  1  cs/8  hr 

44 

Test  Conditions 

Sample  temperature,  °F 

419 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  370-1.  RESULTS  OF  REFLUX  OXIDAT10N4TORROSION  TEST  ON  0-68-12  AT  392°F 


Vis, 

cs/100°F 


100°F  Vis 
increase,  95- 


Metal  Specimen  Data 


Metal  discoloration, 
deposits,  pitting, 
or  etching 


Al 

+0.02 

Ti 

-0.02 

0.00 

Steel 

0.00 

Cu 

0.12 

Mg 

0.02 

Al 

No  change 

Ti 

No  change 

Ag 

Gray 

Steel 

Blue-brown 

Cu 

brown 

Mg 

No  change 

Vis. 

cs/210°l 


Neut.  No., 
mg  KOH/g 


Oil  Loss 

wt,  ''!< 


‘  1 

Initial 

■m 

3.25 

16  hr 

6.6 

3.40 

24  hr 

7.9 

3.42 

40  hr 

14.73 

9.4 

3.46 

48  hr 

14.72 

9.3 

3.47 

Test  CeU  Data 


Sludge  in  oil:  200-mesh  futer 

Centrifuge,  vol 

Tub.’ deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  ('onditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rale,  liters/hr  10 

Condensate  return  Yes 


TEST  NO,  370-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-14  AT  392T- 


Vis, 

cs/100°F 


100°I  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss. 

Wt.  r 

3.32 

0.14 

6.1 

3.44 

1.01 

/.  7 

3.46 

1.57 

9.6 

3.51 

2.28 

10.0 

3.53 

2.63 

2 

Metal  Specimen  Data 

Weight  change,  mg/cm2 . 

A1 

0.00 

Ti 

0.00 

Ag 

+0.02 

Steel 

0.00 

Cu 

0.00 

Metal  discoloration, 
deposits,  pitting. 

Mg 

+0.02 

or  etching: 

A1 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Peacock 

Cu 

Orange 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  '/<• 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters, 'hr  10 

Condensate  return  Yes 


TEST  NO.  370-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-15  AT  392°F 


TEST  NO.  3704.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-888  AT  392°F 


Vis, 

cs/100°F 


100°F  Vis 

Increase, % 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


13.85 
14.52 
14.61 

14.85 
14.94 


4.8 
5.5 
7.2 

7.9 


3.32 

3.44 

3.46 

3.48 

3.50 


0.13 

0.40 

0.70 

0.92 

0.90 


Metal  Specimen  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Steel 

Cu 

Mg 


Blue 

Brown-green 
Gray  deposit 


Test  Cell  Data 


Al 

0.00 

Sludge  in  oil:  200-mesh  filter 

Trace 

Ti 

0.00 

Centrifuge,  vol7i 

Trace 

Ag 

+0.02 

Steel 

0.00 

Tube  deposits:  Total  demerits 

115 

Cu 

0.00 

Mg 

+0.50 

Breakpoint  Data  ™| 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

MB  SB 

Al 

Ti 

No  change 

No  change 

100°F  vis,  hr  to  I  cs/8  hr 

Test  Conditions 

Ag 

L  brown 

Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  370-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-889  AT  392°F 


Vis, 

cs/100°F 


100°F  Vis 
Increase, % 


Vis. 

cs/210°I 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  7c 


Initial 
16  hi 
24  hr 
40  hr 
48  hr 


13.90 

14.57 

14.81 

14.97 

15.08 


4.8 

6.5 
7.7 

8.5 


3.33 

3.43 

3.48 

3.48 

3.52 


0.12 

0.49 

0.64 

0.79 

0,92 


J  Test  Cell  Data  j 

Sludge  in  oil  200-mesh  filter 

Trace 

Centrifuge,  vol '% 

0.2 

1  ubc  deposits :  T otal  demerits 

144 

|  Breakpoint  Data  | 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

MMI9M 

IOO°F  vis.  hr  to  1  cs/8  hr 

■H 

[  Test  C  onditions  | 

Sample  temperature.  °1  392 

Sample  volume,  ml  200 

A:r  rate,  liters/hr  10 

Condensate  return  Yes 

Metal  Specimen  Data 


Weight  change,  mg/cm J 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

0.00 

Ti 

0.00 

Ag 

+0.02 

Steel 

0.00 

Cu 

-0.02 

M* 

+0.10 

Al 

No  change 

Ti 

No  change 

A* 

L  brown 

Steel 

Blue 

Cu 

Violet 

Mg 

Brown 

Ti  ST  NO.  370-6,  UKSULTS  Of  Rl  I  LUX  OXIDATION-CORROSION  T'.ST  ON  ATL-890  AT  392°l; 


Vis 

cs/100°I 

10C°I  Vis 
Increase,  '?■ 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

Wt.  'v 

Initial 

14.38 

1 

mam 

0.17 

16  hr 

14.93 

3.8 

9 

0.44 

71  hr 

15.18 

5.6 

0.60 

40  hr 

15.39 

7.0 

0,76 

48  hr 

15.51 

7.9 

3.60 

0.77 

■y 

|  Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2 : 

Al 

0.02 

Sludge  in  oil  200-mesh  filter 

Trace 

Ti 

0.00 

Centrifuge,  vol  '< 

0.4 

Ag 

0.00 

Steel 

0.00 

I  ubc  deposits:  Total  demerits 

75 

Cu 

+0.02 

Mg 

+0.06 

Breakpoint  Data  | 

Metal  discoloration, 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

deposits,  pitting. 

I00°l  vis.  hr  to  1  cs/8  hr 

H 

or  etching. 

Al 

No  change 

Ti 

No  change 

Test  Conditions 

Ag 

No  change 

Steel 

Blue-green 

Sample  temperature,  “I  392 

Cu 

Pink 

Sample  volume,  ml  200 

Mg 

No  change 

Air  rate,  liters/hr  !0 

Condensate  return  Yes 

Ti.ST  NO.  370-7.  RI  SC  ITS  01  Rl  I  LUX  OXIDATION-CORROSION  TI  ST  ON  \TL-892  AT  392"L 


1 1ST  NO.  371-1.  RKSULTS  01  RH  LUX  OXIDATION-CORROSION  TLST  ON  N-IOOO(a)  AT  38S°I 


1  Vis, 

I00°l  Vis 

V  iv 

Neut.  No., 

Oil  Loss, 

!  cs/IOO°l 

Increase, '» 

cs,  2 1 0°l 

mg  KOH/g 

Wt 

Initial 

mrm 

3.37 

mm 

16  hr 

2.5 

3.42 

24  hr 

v v  . 

3.2 

3.43 

40  hr 

5.5 

3.46 

1.19 

48  hr 

III 

5.8 

3.47 

_ i 

1.46 

3 

Metal  Specimen  Data 

Test  (  ell  Data 

Weight  change,  rtig/cm2 :  Al  0.06 

Sludge  m  oil: 

200-mesh  filter 

None 

Ti  -T.fi 

•2 

Centrifuge,  vol 

None 

Ag  f 

.8 

Steel  t0.08 

1  ube  deposits 

I  otal  demerits 

4 

(u  016 

Mg  +0.06 

Breakpoint  Data 

Metal  discoloration 

Neut.  no.,  hr  to  1  mg  kO!l/g/8  hr 

wmwm 

deposits,  pitting. 

100°l  vis,  hr  to  1  cs/8  hr 

or  etching 

Al  No  change 

Ti  No  change 

Test  C  onditions 

Ag  ian 

Steel  Violet 

j  Sample  temperature.0I;  385 

Cu  Brown 

Sample  volume 

.  ml  200 

Mg  L  blue 

Air  rate,  liters/hr  10 

_ J 

Condensate  return  Yes 

(a)  Blend  (1:1:1 

:  1 :! )  of  0-67-9,  0-67-1 1 , 0-67-20,  0-67-24,  and  0-68-6. 

IIS  I  NO.  3721.  RLSULTSOI  RLILUX  OXIDA  HON-CORROSION  TLST  ON  ATL-892  AT  401°L 


Vis. 

100°l  Vis 

Vis. 

Neut.  No.. 

Oil  Loss. 

. 

Increase. 

is  2 10°) 

mg  KOH/g 

wt,  f 

Initial 

1 3.  so 

3  51 

0.17 

|6  hr 

14.1.1 

5  2 

3.62 

I.W 

M  III 

14.41 

7.3 

3.65 

2.6  7 

40  hr 

16.1.3 

K7 

i  84 

10.22 

48  hr 

18.34 

33  4 

4  16 

16  50 

u 

M 

-tal  Specimen  Data 

1 

Test  (  ell  Data  | 

Weight  change.  mg 

cm-  Al 

ii  (8. 

Sludge  in  oil 

200-mesh  filter 

None 

It 

Oils 

Centrifuge.  .ol 

None 

3(t 

IHH> 

Steel 

MI.U4 

I  ubc  depot;!* 

lolal  demerits 

4 

(  u 

1  41) 

Mg 

3.14 

breakpoint  Data  | 

1  Metal  divoloratn  n 

Ncul.  no.,  hr  lo  1  mg  MJII  g/8  hr 

7  • 

drpmitv  pitting 

1  im>"!  vn  Sr  to  l  cv'M  Hr 

'4 

or  etc 'hin.'t 

M 

So  V 

lunge 

D. 

V 

No  \ 

lunge 

Tc't  Condition' 

Mccl 

Purple 

Sample  temperature.  "1  4UI 

l  u 

I  pitting  A  civ  hini: 

Sample  volume 

ml  Jtui 

Mg 

M  pH  line 

\ir  rate,  liter',  hr  U» 

(  ondcnwtr  return  >c' 

J 

TEST  NO.  372-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  N-100I(l)  AT  401  °F 


Via. 

100°!  Vis 

Vis. 

Neut,  No.. 

Oil  Loss. 

cs/100°F 

Increase,  'i 

cs/210°l 

mg  KOH/g 

w t.  *« 

Initial 

_ 

wmmm 

0.1 1 

16  hr 

3.9 

0.99 

24  hr 

14.32 

49 

HlSfe  f! t  IfftSHH! 

1.50 

40  hr 

16.36 

19.9 

8.46 

48  hr 

18.72 

37.1 

4.10 

12.97 

5 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2  Al  -0.08 

Sludge  in  oil 

200-mesh  filter 

None 

Ti  -0.06 

Centrifuge,  vol  ■ 

None 

Ag  -0.02 

Steel  0.00 

Tube  deposits: 

Total  demerits 

48 

Cu  -0  24 

Mg  -0.12 

Breakpoint  Data 

1  Meta!  discoloration. 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

deposits,  pitting. 

100°!  vis.  hr  to  1  cs/8  hr 

or  etching: 

Al  Nc  c 

hinge 

Ti  No  change 

Test  i  ondtttons 

Ag  L  yellcw 

Steel  Blue 

Sample  temperature.  401 

Cu  L  etching 

Sample  volume 

ml  200 

Mg  Brown 

Air  rate,  liter'. hr  10 

Condensate  return  Yes 

(a)  Blend  (1:1:1 

1:1)  of 0-67-9, 0-67-1 1,0-67-20, 0-67-24,  and  068-7. 

TEST  NO.  373-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-634  AT  385°F 


Vis. 

100°l  Vis 

Vis. 

Neut.  No.. 

Oil  Loss. 

cs/100°F 

Increase,  * 

cs/210°l 

mg  KOH/g 

wt.  ~ 

mgmmm 

I 

3.93 

0.11 

1.7 

3.95 

1.31 

n 

1.4 

3.94 

1.39 

1 

3.90 

1.74 

Bfl 1 

15.06 

0.3 

3.89 

1.90 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm 2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

+0.02 

Sludge  in  oil:  200-mesh  filler 

None 

Ti 

+0.06 

Centrifuge,  vol  r~- 

Traec 

Ag 

0.00 

Steel 

-0.02 

Tube  deposits:  Total  demerits 

92 

Cu 

0.10 

Mg 

0.90 

Breakpoint  Data  | 

N^ut.  no.,  hr  to  1  mg  KOH/g/8  hr 

■ 

Al 

I  IsrrHl'ri 

I00°l  vis.  hr  to  1  cs/8  hr 

EH 

Al 

Ti 

L  UlUnll 

Pink 

Test  Conditions  j 

Ag 

L  yellow 

Steel 

Violet  &  green 

Sample  temperature.  °l  385 

Cu 

Brown 

Sample  volume,  ml  200 

Mg 

L  pilling 

Air  rate,  liters/lu  10 

Condensate  return  Yes 

TEST  NO.  373-2.  RESULTS  OF  RH  LUX  OXIDATION-CORROSION  TEST  ON  0-64-12  AT  385°!' 


Neut.  No., 
mg  KOH/g 


Oil  Loss. 

wt, '.! 


Metal  Specimen  Data 


Weight  change,  mg/cm2 :  Al  +C 


Test  Cell  Data 


Metal  discoloration, 
deposits,  pitting, 
or  etching 


Al 

+0.04 

Ti 

+0.06 

Ag 

+0.16 

Steel 

+0.06 

Cu 

0.14 

Mg 

-0.02 

Al 

Brown 

Ti 

Brown 

Ag 

Brown 

Steel 

Brown 

Cu 

Black 

Mg 

Brown 

Sludge  in  oil:  200-mesh  filter 

Trace 

Centrifuge,  vol  '7 

0.2 

1  ube  deposits:  Total  demerits 

384 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°l  vis,  hr  to  1  cs/8  hr 


|  Test  Conditions 

Sample  temperature.  °F 

3X5 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

fEST  NO.  373-3.  RESULTS  OF  REFLUX  .  OXIDATION-CORROSION  TEST  ON  0-64-18  AT  385°F 


Vis. 

100°1  Vis 

cs/100°E 

Increase.  77 

16.84 

17.11 

+  1.6 

17.04 

+1.2 

16.75 

-0.5 

16.50 

-2.0 

Vis. 

cs/210°l 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt.  "< 


Metal  Specimen  Data 

Weight  change,  mgycm2 

Al 

0.06 

Ti 

0.00 

Ag 

-0.02 

Steel 

0.06 

Cu 

0.16 

Metai  discoloration, 
deposits,  pi'ting. 

0.12 

or  etching 

Al 

L  green 

Ti 

Green 

Ag 

L  yellow 

Steel 

Yellow -green 

Cu 

Peacock 

Mg 

Gray 

Test  Cell  Data 

Sludge  in  oil 

200-mesh  filter 

None 

Centrifuge,  vol  : 

Trace 

1  ube  deposits: 

Total  demerits 

36 

breakpoint  LGta 

Neut.  no.,  lu  to  1  mg  KOH/g/8  fi 
l  00°l-  sis.  hr  to  1  cs/8  hr 


Test  Conditions 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  3734.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-7  AT  385°F 


Metal  Specimen  Data 


Weight  change,  mg/cm2:  A1  -C 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1  L  brown 

Ti  Brown 

Ag  L  brown 

Steel  Blue-green 
Cu  Orange 

Mg  L  brown 


|  Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits:  Total  demerits 

82 

|  Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

41 

100°F  vis.hr  to  1  cs/8  hr 

48+ 

Test  Conditions 

Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

TEST  NO.  373-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-9  AT  385°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  7c 


Metal  Specimen  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


L  yellow 
Yellow 
L  brown 
Blue 

L  etching 
L  brown 


Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  h 

None 

Tube  deposits: 

Total  demerits 

45 

Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  385 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  373-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  385°F 


Vis, 

cs/10P°F 


ioo°r  vis 

Increase,  % 


Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

Al 

+0.10 

Ti 

0.00 

Ag 

-0.02 

Steel 

+0.04 

Cu 

-0.12 

Mg 

+0.06 

Metal  discoloration, 

deposits,  pitting, 

or  etching: 

Al 

No  change 

Ti 

No  change 

Ag 

Tan 

Steel 

L  brown 

Cu 

Brown 

Mg 

L  blue 

Neut.  no.,  hi  to  1  mg  KOH/g/8  hi 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  385 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  374-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-624  AT  392°I 


Vis, 

cs/100°F 


Metal  Specimen  Data 


Weight  change,  mg/cm2:  A!  +( 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A! 

+0.04 

Ti 

+0.02 

Ag 

-0.02 

Steel 

+0.06 

Cu 

-0.28 

Mg 

-1.88 

Al 

L  brown 

Ti 

Pink 

Ag 

Yellow 

Steel 

Green 

Cu 

L  etching 

Mg 

L  pitting 

100°F  Vis 
Increase,  % 


Vis, 

Neut.  No., 

Oil  Loss. 

cs/210°I 

mg  KOH/g 

Wt,  '' 

3.93 

0.11 

3.94 

1.44 

3.91 

1.62 

3.88 

1.96 

3.79 

6.89  1 

_ _ _ i 

3 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  7< 

Trace 

Tube  deposits: 

Total  demerits 

106 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 

Sample  temperature,  °F 

392 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  374-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-12  AT  392°F 


Vis, 

cs/100°F 

;00°F  Vis 

Increase,  % 

Vi.«. 

cs/210°K 

Neut.  No., 
mg  KOH/g 

Initial 

13.79 

3.52 

0.52 

16  hr 

15.0d 

8.8 

3.73 

1.71 

24  hr 

13.01 

8.8 

3.70 

2.23 

40  hr 

15.01 

8.8 

3.71 

2.75 

48  hr 

14.82 

7.5 

3.69 

3.24 

MetaJ  Specimen  Data 

I 

Test  Cell  Data 

Weight  change,  mg/cm2 


Metal  decoloration, 
deposits,  pitting, 
or  etching: 


Brown  deposit 
Brown  deposit 
Brown 


Steel  Black 
Cu  Black 

Mg  L  brown 


Oil  Loss, 
wt, " 


Sludge  in  oil :  200-mesh  filter 
Centrifuge,  vol  '3 

Tube  deposits:  Total  demerits 

Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 

Test  Conditions 

Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO  374-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-18  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis. 

cs/210°l 

Neut  No., 
mg  KOH/g 

Initial 

16.84 

4.29 

0.11 

16  hr 

17.03 

+  1.1 

4.28 

1.53 

24  hr 

16.91 

+0.4 

4.23 

2.09 

40  hr 

16.75 

-0.5 

4.06 

7.71 

48  hr 

18.31 

+8.7 

4.27 

13.06 

Oil  Loss, 
wt,  f 


Metal  Specimen  Data 
Weight  change,  mg/cm2:  A!  +0, 


Test  Cel)  Data 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


L  green 
L  green 
Green-yellow 
Yellow 
L  etching 
Gray 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  ',7 

Trace 

Tube  deposits: 

Total  demerits 

96 

|  Breakpoint  Data  | 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

25 

100°F  vis,  hr  to  1  cs/8  hr 

46 

I  Test  Conditions  I 

Sample  temperature,  °l  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  375-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-6  AT  374°F 


Initial 
16  hr 
24  ht 
40  hr 
48  hr 


Vi., 

cs/100°F 


13.10 

13.87 

14.04 

14.35 

14.61 


Metal  Specimen  Data 


Weight  change,  mg/ cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


100°F  Vis 
Increase, % 


5.9 

7.2 

9.5 

11.5 


-0.08 

+0.02 

-0.02 

0.00 

-0.24 

+0.06 


No  change 
L  yellow 
L  brown 
Brown  &  purple 
L  etching 
L  green 


Vis. 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


3.19 

3.31 

3.34 

3.38 

3.43 


0.29 

0.84 

1.12 

1.63 

2.13 


Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Total  demerits 


None 

None 

13 


1  Breakpoint  Data 

1  Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

j  100°F  vis,  hr  to  1  cs/8  hr 

j  Tesi  Conditions 

Sample  temperature,  °F 

374 

Sample  volume,  ml 

Air  rate,  liters/hr 

Condensate  return 

Yes 

TEST  NO.  376-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-62-4  AT  401°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt,  7c 

Initial 

15.01 

3.93 

0.11 

16  hr 

15.18 

1.1 

3.91 

1.65 

24  hr 

15.10 

0.6 

3.89 

1.93 

40  hr 

17.21 

14.7 

4.09 

12.18 

48  hr 

30.74 

104 

6.91 

15.70 

5 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

-0.04 

Ti 

+0.10 

Ag 

+0.04 

Steel 

-0.04 

Cu 

-0.56 

Mg 

-19.0 

A1 

Brown 

Ti 

Pink 

Ag 

Pink 

Steel 

Green 

Cu 

L  etching 

Mg 

H  pitting  A  etching 

Sludge  in  oil :  200-mesh  filter  Trace 

Centrifuge,  vol  %  0.2 

Tube  deposits:  Total  demerits  210 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  29 

100°F  vis,  hr  to  1  cs/8  hr  34 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


80 


TEST  NO.  376-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-12  AT  401eF 


Vis, 

cs/100°F 

100°F  Vis 
Increase ,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

13.79 

3.52 

0.52 

16  hr 

15.31 

11.0 

3.70 

2.13 

24  hr 

14.92 

8.2 

3.69 

2.52 

14.97 

8.6 

3.72 

3.55 

48  hr 

15.14 

9.8 

3.73 

5.24 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm  J : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

+0.38 

Sludge  in  oil:  200-mesh  Filter 

1.7 

Ti 

+0.34 

Centrifuge,  vol  % 

0.2 

Ag 

+0.28 

Steel 

Pis 

+0.28 

-0.04 

Tube  deposits:  Total  demerits 

457 

Mg 

+0.44 

Breakpoint  Data  | 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

■:  1 

A1 

Brown  deposit 

100°F  vis,  hr  to  1  cs/8  hr 

1 

Ti 

Black  deposit 

Test  Conditions 

Ag 

Black  deposit 

Sample  temperature,  °F  401 

Steel 

Black  deposit 

Cu 

Brown 

Sample  volume,  ml  200 

Mg 

Brown  deposit 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

TEST  NO.  376-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-18  AT  401°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  7o 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

16.84 

4.29 

0.11 

16  hr 

16.90 

4.23 

1.93 

24  hr 

16.48 

-2.1 

4.08 

3.47 

40  hr 

18.91 

+12.3 

4.34 

8.88 

48  hr 

21.17 

+25.7 

4.74 

18.37 

5 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cmJ 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

+0.06 

Ti 

+0.06 

Ag 

+0.06 

Steel 

+0.02 

Cu 

-0.74 

Mg 

+0.02 

A1 

L  green 

Ti 

Green-yellow 

Ag 

Green-yellow 

Steel 

Gold 

Cu 

L  etching 

Mg 

Brown 

Sludge  in  oil:  200-mesh  fdter  Trace 

Centrifuge,  vol  %  Trace 

Tube  deposits:  Total  demerits  68 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  10 

100°F  vis,  hr  to  1  cs/8  hr  31 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  20C 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


81 


TEST  NO.  377-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-12  AT  410°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

wt,  % 

Metal  Specimen  Data 


Weight  change,  mg/cm2:  A!  +1 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A! 

+0.54 

Ti 

+0.44 

Ag 

+0.22 

Steel 

+0.34 

Cu 

-0.80 

Mg 

+0.40 

Al 

Black  deposit 

Ti 

Black  deposit 

Ag 

Black  deposit 

Steel 

Black  deposit 

Cu 

L  etching 

Mg 

Black  deposit 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  Tr^e 

Centrifuge,  vol  %  Trace 

Tube  deposits:  Total  demerits  470 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8hr 


Test  Conditions 


Sample  temperature,  °F  410 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  377-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-20  AT  410°F 


Vis, 

cs/100°F 


Metal  Specimen  Data 


Weight  change,  mg/cm2 :  Al  C 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


100°F  Vis 
Increase,  % 


Al 

0.00 

Ti 

+0.02 

Ag 

0.00 

Steel 

+0.10 

Cu 

+0.66 

Mg 

0.00 

Al 

L  yellow 

Ti 

L  yellow 

Ag 

Tan 

Steel 

Blue-green 

Cu 

Brown  deposit 

Mg 

No  change 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/210°F 

mg  KOH/g 

wt,  % 

3.25 

0.21 

3.43 

0.88 

3.45 

1.25 

3.57 

2.06 

3.78 

5.38 

5 

Test  Cell  Data  j 

Sludge  in  oil: 

200-mesh  filter 

Trace 

Centrifuge,  vol  % 

None 

Tube  deposits 

Total  demerits 

- 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  tempe.ature,  °F  ‘ 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


TEST  NO.  378-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-12  AT  401°F 


100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

3.25 

7.3 

3.41 

8.5 

3.43 

10.8 

3.48 

12.2 

3.52 

Neut.  No., 
mg  KOH/g 


Oil  Lou, 
wt,  % 


Metal  Specimen  Data 

Weight  change,  mg/cm2 : 

A1 

-0.02 

Ti 

+0.08 

Ag 

+0.06 

Steel 

-0.06 

Cu 

-0.20 

Mg 

+0.04 

Metal  discoloration, 

deposits,  pitting, 
or  etching: 

A1 

No  change 

Ti 

No  change 

Ag 

No  change 

Steel 

Blue-green 

Cu 

L  etching 

Mg 

Gray 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  t  j  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


TEST  NO.  378-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-14  AT  401°F 


Vis, 

cs/100°F 


100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

3.32 

7.2 

3.46 

8.4 

3.48 

11.1 

3.54 

12.0 

3.57 

Metal  Specimen  Data 


Weight  change,  mg/cmJ : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

+0.02 

Ti 

0.00 

Ag 

0.00 

Steel 

0.00 

Cu 

0.00 

Mg 

+0.06 

A1 

No  change 

Ti 

No  change 

Ag 

Tan 

Steel 

Peacock 

Cu 

Gold 

Mg 

No  change 

Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  "r  None 

Tube  deposits:  Total  demerits  15 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  378-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-15  AT  401°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Lou. 
wt,  % 

Initial 

12.90 

3.11 

0.13 

16  hr 

13.50 

4.7 

3.20 

0.76 

24  hr 

13.69 

6.1 

3.23 

1.04 

40  hr 

15.27 

18.4 

3.47 

3.89 

48  hr 

16.79 

30.2 

i 

3.71 

i 

5.42 

5 

Metal  Specimen  Data 


Weight  change,  mg/cm3 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


0.00 

0.00 

+0.02 

-0.04 

-2.78 

-0.02 


No  change 
No  change 
No  change 
Blue-green 
M  etching 
Gray 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  Filter  None 

Centrifuge,  vol  %  None 


Tube  deposits:  Total  demerits 


15 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  27 

100°F  vis,  hr  to  1  cs/8  hr  36 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  3784.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-17  AT  401°F 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


Vis, 

cs/100°F 


12.96 

12.99 

13.14 

16.32 

18.49 


100°F  Vis 
Increase,  % 


0.2 

1.4 

25.9 

42.7 


Vis, 

cs/210°F 


3.45 

3.41 

3.42 
3.85 
4.22 


Metal  Specimen  Data 


Weight  change,  mg/cm3 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A! 

0.00 

Ti 

+0.06 

Ag 

-0.02 

Steel 

-0.08 

Cu 

-0.70 

Mg 

7.54 

A1 

No  change 

Ti 

No  change 

Ag 

Tan 

Steel 

Brown 

Cu 

L  etching 

Mg 

M  etching 

Neut.  No., 
mg  KOH/g 


0.25 
2  32 
4.94 
19.49 
26.0 


Oil  Loss, 
wt, '% 


|  Test  Cell  Data  j 

Sludge  in  oil:  200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

T ube  deposits :  Total  demerits 

11 

|  Breakpoint  Data  j 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

100°F  vis,  hr  to  l  cs/8  hr 

|  Test  Conditions  j 

Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

84 


TEST  NO,  379-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-896  AT  385°F 


Vi*, 

cs/100°F 


100°F  Vis 
Increase,  % 


Metal  Specimen  Data 


Weight  change,  mg/cmJ:  A1  +0.02 

Ti  -0.06 

Ag  -0.04 

Steel  +0.02 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1  L  brown 

Ti  Purple 

Ag  L  yellow 

Steel  Blue-green 
Cu  L  etching 

Mg  L  brown 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  7c 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  385 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  379-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-898  AT  3850F 


100°F  Vis 
increase.  % 


Metal  Specimen  Data 


Vis, 

cs/210°l 


Neut.  No., 
mg  KOH/g 


Weight  change,  mg/cmJ : 

A1 

-0.02 

Ti 

+0.02 

Ag 

0.00 

Steel 

+0.04 

Cu 

0.60 

Metal  discoloration, 
deposits,  pitting. 

Mg 

0.36 

or  etching: 

A1 

L  brown 

Ti 

Pink 

Ag 

1  yellow 

Steel 

ilue-green 

Cu 

. etching 

Mg 

L  etching 

Oil  Loss, 
wt,  % 


3.62 

1.11 

3.79 

10.64 

4.14 

17.35 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  7c  Trace 

Tube  deposits:  Total  demerits  30 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 

Sample  temperature.  °F 

385 

Semple  volume,  ml 

200 

Air  rate,  liters/hi 

10 

Condensate  return 

Yes 
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TEST  NO.  379-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-899  AT  385^ 


Vis, 

cj/100°F 


100°F  Vis 

Increase,  % 


Vis, 

cs/2I0°F 


Neut.  No., 
mg  KOH/g 


Oil  Lou, 
wt,  % 


Initial 
16  hr 
24  hi 
40  hr 
48  hi 


14.08 

14.19 

14.22 

16.13 

17.73 


0.8 

1.0 

14.7 

2S.9 


3.67 

3.68 

3.69 
4.02 
4.19 


0.34 

0.91 

1.28 

12.26 

18.04 


|  Test  Cell  Data  | 

Sludge  in  oil:  200-mesh  filter 

None 

Centrifuge,  vol  7, 

Trace 

Tube  deposits:  Total  demerits 

32 

|  Breakpoint  Data  ] 

Neut.  ;,o.,  hi  to  1  mg  KOH/g/8  hr 

27 

t00oF  vis,  hr  to  1  cs/8  hr 

33 

I  Test  Conditions  j 

Sample  temperature,  °F  38S 

Sample  volume,  ml  200 

Air  rate,  Uters/hr  10 

Condensate  return  Yes 

Metal  Specimen  Data 


Weight  change,  mg/cmJ : 


Metal  discoloration, 
deposits,  pitting, 
ot  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.04 

0.00 

0.00 

+0.06 

-1.06 

-0.58 


L  brown 
Pink 
L  yellow 
Steel  Blue-green 
Cu  L  etching 

Mg  L  etching 


A1 

Ti 

Ag 


TEST  NO.  380-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-13  AT  3850F 


Vis,  ^ 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase,  % 

cs/210°l 

mg  KOH/g 

wt,  % 

Initial 

14.63 

3.58 

0.18 

16  hr 

14.91 

1.9 

3,61 

0.42 

24  hr 

14.96 

2.3 

3.61 

0.76 

40  hr 

15.06 

2.9 

3.64 

1.13 

48  hr 

15.11 

3.3 

3.64 

1.18 

1 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm1 


Al 

-0.12 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0,08 

Centrifuge,  vol  7< 

None 

Ag 

♦0.04 

Steel 

0,02 

Tube  deposits: 

Total  demerits 

31 

Cu 

0.08 

Mg 

0.00 

Breakpoint  Data 

Miiai  discoloration, 
deposits,  pitting, 
ot  etching 


A1 

Ti 

A* 


No  change 
No  change 
Tan 


Steel  Pink 
Cu  Gold 

Mg  No  change 


Neut.  no.,  hr  to  1  mg  ICOH/g/8  hi  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  385 
Sample  volume,  ml  200 

Air  rate,  litcrs/hr  10 

Condensate  return  Yes 
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TEST  NO.  380-?.  RESULTS  OF  REFLUX  OXIDATION -CORROSION  TEST  ON  65-L-l  14  AT  385T 


Metal  Specimen  Data 


Weight  change,  mg/cm1 :  A]  -C 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A] 

-0.10 

Ti 

0.00 

Ag 

♦0.12 

Steel 

-0.04 

Cu 

-0.08 

Mg 

-0.52 

At 

L  green  A  pink 

Ti 

Peacock 

Ag 

Pink 

Steel 

Blue,  green,  A  pink 

Cu 

Oran?'- 

Mg 

L  pitting  A  etching 

Test  CeU  Data 


Sludge  in  oil:  300-mesh  filter  Trace 

Centrifuge,  vol "  0.4 

Tube  deposits:  Total  demerits  94 


Breakpoint  DaU 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis.  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature.  °F  385 
Sample  volume,  ml  300 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


100°F  Vis 
Increase.  3 


Neut.  No., 
mg  KOH/g 


Metal  Specimen  Data 

Weight  change,  mg/cm5 : 

A1 

-0.08 

Ti 

+0.02 

A* 

+0.06 

Steel 

-0.06 

Cu 

-1.36 

Mg 

-0.22 

Meta!  discoloration, 

deposits,  pitting, 
or  etching: 

A1 

L  brown 

Ti 

L  purple 

Ag 

L  yellow 

Steel 

Blue-green 

Cu 

L  etching 

Mg 

L  etching 

Test  CeU  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  7r 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOHiVC  nr 
100°!-  vis,  hr  to  1  cs/8  !'t 


Test  Conditions 


Sample  temperature,  °F  385 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


Oil  Loss. 
*t.  *1 
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TEST  NO.  381-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  048-12  AT  4  UTF 
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TEST  NC.  382-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  C-o9-l  AT  428°F 


Vis. 

cs/100°F 

100°F  Vis 
Increase, % 

Vi* 

e*/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss. 

Wt,  'rL 

Initial 

28.62 

5.34 

— 

16  hr 

32.91 

15.0 

5.87 

■b.  .1  . 

24  hr 

33.82 

18.2 

5.99 

0.99 

40  hr 

K.vl 

29.2 

6.29 

2.24 

48  hr 

40.21 

40.5 

6.72 

4.25 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.08 

♦0.04 

-0.02 

-0.06 

-0.22 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


200-mesh  filter 
Centrifuge,  vol  T 


Sludge  in  oil 

Centrifuge,  vol  T 
Tube  deposits:  Total  demerits  71 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  tn  1  mg  KOH/g/8  hr 


38 


A  | 

No  change 

No  ch.nge 

100°F  vis.  hr  to  1  cs/8  hr 

30 

Ai 

Ti 

Test  Conditions 

Ag 

Steel 

L  yellow 

Blue 

Sample  temperature,  °F 

428 

Cu 

L  etching  4  pitting 

Sample  volume,  ml 

200 

Me 

Air  rate,  liter s/h: 

10 

Condenvtte  return 

Yes 

TEST  NO.  382-2.  RESULTS  OF  REFLUX  OXIDATION  CORROSION  TEST  ON  0-69-1  AT  428°F 


Vis. 

lOU^F  Vis 

vis. 

Neut.  No., 

Oil  Loss, 

cs/l0O°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

Wt,  "t 

Initial 

28.62 

5.34 

0.45 

16  hr 

32.90 

15.0 

5.87 

0.98 

21  in 

33.78 

18.0 

5.98 

1.18 

k  40  hr 

36.11 

26.2 

6.16 

1.96 

1  48  hr 

38.26 

33.7 

6.54 

4.16 

4 

Metal  Specimen  Data 


Weight  change,  mg/cm 


l 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


A! 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.06 

+0.04 

+0.02 

-0.06 

-0.28 


No  change 
No  change 
L  yellow 
Blue 

I.  etching  4  pitting 


Test  Cell  Data 


200-mesh  filter 
Centrifuge,  vol  % 


Sludge  in  oil 

Centrifuge,  vol  % 

Tube  deposits:  Total  demerits  66 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  39 

10C°F  vis,  hr  to  1  cs/8  hr  3 1 


Test  Conditions 


Sample  temperature,  °F  428 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


89 
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TEST  NO.  383-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-13  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

14.63 

3.58 

0.18 

16  hr 

14.95 

2.2 

3.60 

0.59 

24  hr 

14.99 

2.5 

3.61 

0.86 

40  hr 

15.21 

4.0 

3.63 

1.10 

48  hr 

15.19 

3.8 

3.62 

1.30 

5 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Steel 

Cu 

Mg 


Violet 

Gold 

No  change 


A1 

-0.06 

Sludge  in  oil :  200-mesh  filter 

Non.; 

Ti 

+0.12 

Centrifuge,  vol  % 

None 

Ag 

+0.04 

Steel 

+0.08 

Tube  deposits:  Total  demerits 

36 

Cu 

-0.14 

Mg 

+0.20 

Breakpoint  Data 

|  Neut.  no.,  hr  to  1  mg  KOH/g/8  hi 

No  change 

No  change 

j  1006F  vis,  hr  to  1  cs/8  hr 

Ti 

At 

Test  Conditions  j 

Gray 

Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  383-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-17  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

— 

3.45 

0.25 

16  hr 

0.1 

3.42 

1.64 

24  hr  1 

13.02  1 

0.5 

3.45 

2.09 

14.87 

14.7 

3.63 

13.35 

48  hr 

16.91 

30.5 

3.94 

21.4  1 

i 

7 

|  Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits:  Total  demerits 

6 

|  Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

100°F  vis,  hr  to  1  cs/8  hr 

|  Test  Conditions 

Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Cordensate  return  Yes 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

+0.10 

Ti 

+0.12 

Ag 

+0.12 

Steel 

+0.16 

Cu 

-0.36 

Mg 

-3.14 

A1 

L  blue 

Ti 

No  change 

Ag 

Tan 

Steel 

Brown 

Cu 

L  etching 

Mg 

L  pitting  &  M  etching 
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TEST  NO.  383-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-891  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 

Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  7c 

Initial 

■gM| 

3.34 

0.16 

16  hr 

5.0 

3.46 

0.40 

24  hr 

14.79 

6.0 

3.47 

40  hr 

15.04 

7.8 

3.52 

0.78 

48  hr 

15.12 

8.4 

3.54 

0.94 

2 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm 


j. 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.22 

+0.10 

+0.14 

+0.06 

0.00 

+0.10 


No  change 
No  change 
L  yellow 
Blue 
Pink 
L  brown 


200-mesh  filter 
Centrifuge,  vol 


Sludge  in  oil 

Centrifuge,  vol  7? 

Tube  deposits:  Total  demerits  13 


Trace 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  384-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-8  AT410°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

Wt,  'r 

mam 

— 

3.26 

0.23 

9.0 

3.51 

1.67 

■ 

14.87 

11.5 

3.53 

2.03 

Mara 

15.41 

15.5 

3.63 

3.16 

48  hr 

15.97 

19.7 

3.71 

5.45 

5 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cmJ : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

N 

SMel 

Ci 

Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.14 

+0.08 

0.00 

+0.16 

-0.18 

+0.02 


No  change 
No  change 
L  yellow 

Blue 

Brown 

Brown 


Sludge  in  oil  : 


200-mesh  filter 
Centrifuge,  vol  7 


Tube  deposits:  Total  demerits 


Trace 

Trace 

51 


Breakpoint  Data 


Ne''.'..  no.,  hr  to  1  mg  KOH/g/8  hr  38 

100°F  vis.  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  410 
Sample  volume,  ml  300 

Air  rate,  liters/hr  10 

Condensate  return  Yes 
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TEST  NO.  385-1.  RESULTS  OF  REFLUX  OXIDATI  W-CORROSION  TEST  ON  0-69-1  AT  464°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

28.62 

5.34 

0.45 

16  hr 

35.02 

22.4 

6.14 

2.81 

24  hr 

37.71 

31.8 

6.45 

4.04 

48.36 

69.0 

7.71 

7.59 

48  hr 

56.47 

97.3 

_ 

8.63 

9.57 

7 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm5 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


At 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.02 

+0.12 

+0.10 

+0.10 

-0.50 


L  brown 
L  brown 
L  brown 
Green 
L  etching 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  7?  None 


Tube  deposits:  Total  demerits 


69 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  <8 

100°F  vis,  hr  to  1  cs/8  hr  <8 


Test  Conditions 


Samole  temperature,  °F  464 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  385-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-69-1  AT  464°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  7c 

Vis, 

cs/210°I 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

28.62 

6' 

5.34 

0.45 

35.30 

23.3 

6.17 

2.56 

38.73 

35.3 

6.56 

4.43 

52.79 

84.5 

8.17 

7.73 

|  48  hr 

63.71 

123 

9.40 

15.79 

7 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cmJ 


A1 

+0.08 

Ti 

+0.02 

Ag 

+0.02 

Steel 

+0.20 

Cu 

-0.66 

Mg 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
L  brown 
L  yellow 
Green 
L  etching 


200-mesh  filter 
Centrifuge,  vol  7< 


Sludge  in  oil: 

Centrifuge,  vol  7< 

Tube  deposits:  Total  demerits  80 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  8 

100°F  vis,  hr  to  1  cs/8  hr  <8 


Test  Conditions 


Sample  temperature,  °F  964 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  386-1.  RESULTS  01  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-17  AT  385°F 


Vis, 

cs/!00°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  7, 

Initial 

12.96 

3.45 

0.25 

16  hr 

14.08 

8.6 

3.43 

0.82 

24  hr 

14.27 

10.1 

3.46 

0.72 

40  hr 

14.58 

12.5 

3.50 

1.93 

48  hr 

14.70 

13.4 

3.53 

2.15 

0 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


A! 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.04 

+0.02 

-0.10 

0.00 

+0.04 

-0.04 


No  change 
No  change 
Tan 

Peacock 

Gold 

No  change 


Sludge  in  oil:  200-mesh  niter 
Centrifuge,  vol 

Tube  deposits:  Total  demerits 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  *o  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  385 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  387-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-1  AT  401°F 


Vis, 

cs/100°F 

ioo°r  vis 

Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt*  " 

Initial 

13.29 

3.21 

0.00 

16  hr 

14.19 

6.8 

3.35 

0.62 

24  hr 

14.35 

8.0 

3.38 

0.68 

40  hr 

14.58 

9.7 

3.42 

1.05 

48  hr 

14.77 

11.1 

3.44 

1.28 

1 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

+0.06 

Ti 

-0.02 

Ag 

-0.02 

Steel 

+0.10 

Cu 

-0.12 

Mg 

+0.04 

Al 

No  change 

Ti 

L  yellow 

Ag 

L  yellow 

Steel 

Peacock 

Cu 

Brown  &  L 

Mg 

No  change 

200-mesh  filter 
Centrifuge,  vol  % 


Sludge  in  oil: 

Tube  deposits:  Total  demerits  15 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  41+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


93 


TEST  NO.  387-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-1 (a)  AT  401°F 


Vis. 

cs/100°F 

100°F  Vis 
Increase. 7c 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

— 

3.21 

0.00 

16  hr 

6.8 

3.34 

0.52 

24  hr 

14.37 

8.1 

3.38 

0.75 

40  hr 

14.64 

10.2 

3.42 

1.00 

48  hr 

14.76 

3.44 

1.29 

2 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm1 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

+0.10 

Ti 

+0.04 

Ag 

-0.06 

Steel 

+0.10 

Cu 

-0.06 

Mg 

-0.02 

A1 

No  change 

Ti 

L  yellow 

Ag 

L  yellow 

Steel 

Blue  &  L  green 

Cu 

Brown  &  L  green 

Mg 

No  change 

Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  None 

Tube  deposits:  Total  demerits  12 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  10  ppm  powdered  iron  added  to  initial  200-ml  sample. 


TEST  NO.  387-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-1 (a)  AT  401°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  7c 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss. 

wt,  7c 

Initial 

■EM 

_ 

3,21 

0.00 

16  hr 

6.8 

3.34 

0.50 

24  hr 

14.35 

8.0 

3.37 

0.68 

40  hr 

14.62 

10.0 

3.42 

0.92 

48  hr 

14.73 

10.8 

3.44 

1.35 

2 

Metal  Specimen  Data 


l  est  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

+0.04 

Ti 

0.00 

Ag 

+0.02 

Steel 

-0.02 

Cu 

-0.04 

Mg 

+0.02 

Al 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Peacock 

Cu 

Brown  &  L  green 

Mg 

No  change 

200-mesh  filter 
Centrifuge,  vol  7c 


Sludge  in  oil: 

Tube  deposits:  Total  demerits  18 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis.hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  40  ppm  powdered  iron  added  ;o  uutial  200-ml  sample. 


TEST  NO.  3874.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-1 AT  401°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

initial 

13.29 

3.21 

0.00 

16  hr 

14.18 

6.7 

3.35 

0.45 

24  hr 

14.34 

7.9 

3.38 

0.66 

40  hr 

14.63 

10.1 

3,43 

0.93 

48  hr 

14.77 

ll.i 

3.44 

1.25 

3 

Metal  Specimen  Data  | 

Weight  change,  mg/cm2 : 

A1 

+0.06 

Ti 

-0.02 

Ag 

+0.04 

Steel 

+0.06 

Cm 

-0.06 

Metal  discoloration, 
deposits,  pitting. 

Mg 

-0.02 

or  etching: 

A1 

L  brown 

Ti 

L  brown 

Ag 

L  brown 

Steel 

Blue  &  L  green 

Cu 

Brown  &  L  green 

Mg 

No  change 

1  - . 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  None 


Tube  deposits:  Total  demerits  IS 


Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

■91 

100°F  vis.  hr  to  1  cs/8  hr 

mmm 

Test  Conditions 

Sample  temperature,  °F 

Sample  volume,  ml 

Air  rate,  liters/hr 

Condensate  return 

Yes 

(a)  80  ppm  powdered  iron  added  to  initial  200-ml  sample. 


TEST  NO.  387-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-13  AT  401°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  l  oss, 
wt,  % 

Initial 

14.63 

3.58 

0.18 

16  hr 

14.94 

2.1 

3.60 

1.30 

24  hr 

15.04 

2.8 

3.61 

1.46 

15.53 

6.2 

3.65 

3.84 

48  hr 

16.25 

11.1 

3.75 

7.67 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

+0,04 

Ti 

+0.04 

Ag 

-0.08 

Steel 

0.00 

Cu 

-2.96 

Mg 

0.00 

Al 

L  yellow 

Ti 

No  change 

Ag 

Gray 

Steel 

Purple 

Cu 

M  pitting  & 

Mg 

L  yellow 

Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  7r  None 


Tube  deposits:  Total  demerits 


98 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  32 

100°F  vis,  hr  to  1  cs/8  hr  47 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


95 


TEST  NO,  388-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-14  AT  419°F 


Vis, 

cs/100°F 

100°F  Vis 

Increase, % 

Vis. 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

13.35 

3.32 

0.14 

13.31 

3.40 

5.67 

15.45 

+15.7 

3.70 

6.10 

26.64 

+99.6 

5.87 

26.0 

KH 

162.8 

+  1119 

28.25 

32.9 

13 

Metal  Specimen  Data 


|  Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

Trace 

Centrifuge,  vol  % 

0.2 

Tube  deposits:  Total  demerits 

144 

|  Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

27 

100°F  vis,  hr  to  1  cs/8  hr 

16 

|  Test  Conditions 

Sample  temperature,  °F  419 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

Weight  change,  mg/cmJ : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

+0.04 

Ti 

+0.02 

Ag 

-0,08 

Steel 

+0.06 

Cu 

-1.04 

Mg 

-35.0 

Al 

L  brown 

Ti 

L  yellow 

Ag 

Tan 

Steel 

Brown 

Cu 

L  pitting  &  etching 

Mg 

67%  destroyed 

TEST  NO.  389-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-814  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
increase, % 

Initial 

warnm 

_ 

16  hr 

SBBm  J £- 

6.5 

24  hr 

8.3 

40  hr 

!  17.79 

32.3 

48  hr  19.47  44.8 


Metal  Specimen  Data 

Weight  change,  mg/cmJ :  A1  0.00 

Ti  -0.02 

Ag  +0,06 

Steel  0.00 

Cu  -0.98 

Mg  -0.50 

Metal  discoloration, 
deposits,  pitting, 

or  etching:  Al  No  change 

Ti  L  yellow 

Ag  Tan 

Steel  Blue  &  pink 
Cu  M  etching 

Mg  L  pitting 


Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt.  % 

3.37 

0.23 

3.51 

0.68 

3.55 

1.14 

4.01 

9.67 

4.28 

14.20 

5 

Test  Cell  Data 


Sludge  in  oil : 

200-mesh  filter 

Trace 

Centrifuge,  vol  % 

0.6 

Tube  deposits: 

Total  demerits 

26 

Breakpoint  Data  | 

Neut.  no  ,  hr  to  1  mg  KOH/g/8  hr 

l0O°F  vis,  hr  to  1  cs/8  hr 

mmmtk 

Test  Conditions  j 

Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Au  rate,  liters/hr  10 

Condensate  return  Yes 
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TEST  NO.  389-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-896  AT  392°F 


100°F  Vis 
Increase, % 

Vis, 

cs/210°I 

_ 

3.59 

1.8 

3.62 

2.7 

3.64 

21.3 

4.04 

35.7 

4.36 

Metal  Specimen  Data 


Weight  change,  mg/cm2 :  Al  +0. 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


L  brown 
Yellow  &  purple 
L  brown 
Blue  &  green 
L  etching 
L  pitting 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 

Sample  temperature,  °F 

392 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  389-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-897  AT  3Q?°F 


Vis, 

100°F  Vis 

Vis,  j 

Neut.  No.. 

cs/100°F 

Increase, % 

cs/210°F  | 

mg  KOH/g 

Oil  Loss, 
wt,  % 


Metal  Specimen  Data  | 

Test  Cell  Data  | 

Weight  change,  mg/cm2  :  Al 

-0.18 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

-0.04 

Centrifuge,  vol  7, 

Trace 

Ag 

-0.06 

Steel 

0.00 

Tube  deposits: 

Total  demerits 

24 

Metal  discoloration, 
deposits,  pitting, 
or  etching 


L  brown 
Yellow  &  purple 
L  brown 
Blue  A  green 
L  etching 
L  etching 


Breakpoint  Data 


Neut.  no.,  hr  to  I  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liter^/hr  10 

Condensate  return  Yes 


I 

J 


'  »*»»•: 


TEST  NO.  389-4.  RESULTS  OF  REFLUX  OXIDATION  CORROSION  TEST  ON  ATL-898  AT  392,-F 


Vis,  j 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Initial 

13,82 

1  "  -  ‘ 

3.59 

0.32 

16  hr 

13.96 

1.0 

3.62 

1.09 

24  hr 

14.16 

2.5 

3.64 

2.48 

40  hr 

16.80 

21.6 

4.03 

13.87 

48  hr 

17.65 

27.7 

4.32 

20.2 

Metal  Specimen  Data 

1 

Test  Cell  Data 

Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

+0.18 

Ti 

+0.06 

Ag 

+0.04 

Steel 

+0.10 

Cu 

-0.44 

Mg 

-1.28 

Al 

L  brown 

Ti 

Pink 

Ag 

L  brown 

Steel 

Blue  &  sreen 

Cu 

L  etchir^, 

Mg 

L  etching  &  t 

Oil  Loss, 
wt,  % 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vri%  Trace 

Tube  deposits:  Total  demc  .ts  21 

Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
1006F  vis,  hr  to  1  cs/8  hr 

Test  Conditions 

Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  389-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-899  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210'F 

Neut.  No., 
mg  KOH/g 

Initial 

14.08 

3.67 

0.34 

16  hr 

14.26 

1.3 

3.69 

1.22 

24  hr 

14.45 

2.6 

3.72 

3.09 

40  hr 

17.05 

21.4 

4,08 

15.16 

48  hr 

18.75 

33.2 

4,38 

20.4 

Metal  Specimen  Data 

1 

Test  Cell  Data 

Oil  Loss, 
wt,  % 


Weight  change,  mg/cmJ 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

0.00 

Ti 

-0.02 

Ag 

+0.02 

Steel 

+0.02 

Cu 

-1.22 

Mg 

-0.90 

Al 

L  brown 

Ti 

Pink 

Ag 

L  brown 

Steel 

B'ue  A  green 

Cu 

L  s (chine 

Mg 

L  etchhig  A  pitting 

Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  T  Trace 

lube  deposits:  Total  demerits  29 

Breakpoint  Data 

•  no.,  hr  to  I  mg  KOH/g/8  hr  1  ■ 

;  t  ils.  hr  to  I  ct/8  hr  21 


1  Tctl  Conditions  | 

Sample  temperature.  °F 

392 

Sample  volume,  ml 

200 

Air  rate,  llters/hr 

19 

Condensate  return 

Ye. 

TEST  NO.  390-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-901  AT  392°F 


Vis. 

c*/i0C°F 

I00*F  Vis 
Increase.  T 

Vis. 

«i  210°1 

Neut.  No.. 

mg  KOH/g 

Oil  Loss, 
wt. 

Initial 

13.67 

339 

0.30 

16  hr 

1434 

4.9 

3.40 

0.45 

24  hr 

14.48 

5.9 

3.42 

0.63 

40  hr 

14.66 

7.2 

3.45 

0.86 

48  hr 

14.77 

8.0 

3.46 

0.92 

2 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposit..,  pitting, 
cr  etching: 


Al  -0.12 

Ti  -0.04 

Ag  +0.06 

Steel  +0.04 

Cu  -0.02 

Mr  0.00 


Al  No  change 

Ti  No  change 

Ag  No  change 

Steel  Blue 

Cu  Pink 

Mg  L  blue 


Test  Ciil  Data 


200-mesh  filter 
Centrifuge,  vol  h 


Sludge  in  oil: 

Centrifuge,  vol 
Tube  deposits:  Total  demerits  43 


Trace 

Trace 


Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 

Test  Conditions 

Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  390-3.  RESULTS  OF  REFI UX  OXIDATION-CORROSION  TEST  ON  ATL-902  AT  392°F 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


Vis, 

cs/100°F 


13.55 
14.42 

14.55 
14.75 
14.82 


100°F  Vis 
Increase,  7c 


Vis. 

cs/210°F 


Neut.  No., 
mg  KOH/g 


0.18 

0.37 

0.54 

0.79 

0.81 


Oil  Loss, 
wt,  " 


Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2: 

Al 

-0.08 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.04 

Centrifuge,  vol '? 

Trace 

Ag 

+0.04 

Steel 

0.00 

Tube  deposits:  Total  demerits 

10 

Mg 

-0.10 

Breakpoint  Data  j 

Metal  discoloration, 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

48+ 

deposits,  pitting, 
or  etching: 

Al 

No  change 

100°F  vis,  hr  to  1  cs/8  hr 

48+ 

Ti 

No  change 

Test  Conditions 

Ag 

L  yellow 

Steel 

Blue 

Sample  temperature,  °F  392 

Cu 

Green 

Sample  volume,  ml  200 

L _ 

Mg 

Brown 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

100 


TEST  NO,  391-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-21  -68  AT  392°F 


Via, 

100°F  Vis 

Vis 

Neut.  No., 

Oil  Loss, 

«/100oF 

Increase. % 

cs/2I0°l 

mg  XOH/g 

wt,  % 

Initial 

27.60 

_ 

5j06 

0.15 

16  hr 

3 025 

9.o 

538 

039 

24  hr 

10.85 

11.8 

5.45 

0.35 

40  hr 

31.70 

14.9 

536 

0.40 

48  hr 

31.99 

15.9 

5.60 

0/44 

4 

Metal  Specimen  Data 

Test  Cell  Data  | 

Weight  change,  mg/cm2 :  Al  +0.04 

Sludge  in  oil: 

200-mesh  filter  Nonc  1 

Ti  -0.06 

Centrifuge,  vol 7< 

None 

Ag  -0.06 

Steel  +0.12 

Tube  deposits: 

Total  demerits 

1 

Cu  -0  06 

Vg  -o!o2 

Breakpoint  Data 

Metal  discoloration. 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

wmnam 

deposits,  pitting. 

100°F  vis,  hr  to  1  cs/8  hr 

or  etching: 

Al  No  change 

Ti  No  change 

Test  Conditions 

Ag  Yellow 

Steel  Blue 

Sample  temperature,  F  392 

Cu  Pink 

Sample  volume,  ml  200 

Mg  No  change 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

TEST  NO.  391-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-22-68  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  7c 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss. 

wt,  7t 

Initial 

16.91 

4.29 

0.12 

16  hr 

17.05 

+0.8 

4.28 

1.56 

24  hr 

16.90 

-0.1 

4.21 

1.93 

16.76 

-0.9 

4.06 

8.11 

48  hr 

18.55 

+9.7 

4.31 

14.45 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Al 

+0.10 

Ti 

-0.02 

Ag 

-0.08 

Steel 

+0.02 

Cu 

-0.26 

Mg 

+0.02 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1  L  green 

Ti  L  green 

Ag  L  green 

Steel  Yellow 
Cu  L  etching 

Mg  Tan 


Sludge  in  oil 
Tube  deposits:  Tote!  demerits 


200-mesh  filter  None 

Centrifuge,  vol  %  Trace 
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Breakpoint  Data 


Neut.  no,,  hr  to  1  mg  KOH/g/8  hr  28 

100°F  vis,  hj  to  1  cs/8  hr  41 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  391-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-23-68  AT  392°F 


Via, 

c*/100°F 

100°F  Vis 
Increase,  % 

Vis. 

cs/2I0°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt,  7t 

Initial 

13.55 

3.26 

0.16 

16  hr 

14.32 

5.7 

3.39 

0.48 

24  hr 

14.51 

7.1 

3.41 

40  hr 

14.77 

9.0 

3,46 

0.82 

48  hr 

14.83 

9.4 

or. 

v 

rr 

1.02 

2 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cmJ : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

A* 

Steel 

Cu 

Mg 


A1 

Ti 

Ag 


+0.06 

-0.04 

-0.10 

+0.02 

-0.02 

+0.04 


No  change 
No  change 
L  brown 


Steel  Blue 
Cu  Brown 
Mg  No  change 


Sludge  in  oil:  200-rr.''sh  filter 
Centrifuge,  vol  °/ 

Tube  deposits:  Total  demerits 


Trace 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensa-  return  Yes 


TEST  NO.  391-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-24-68  AT  392°F 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


Vis, 

cs/100°F 


27.27 

29.14 

30.09 

33.64 

36.16 


100°F  Vis 
Increase,  % 


6.9 

10.3 

23.4 
32.6 


Metal  Specimen  Data 


Weight  change,  mg/cm 2 : 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.02 

-0.04 

-0.02 

+0.10 

-6.86 

-0.08 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 


No  change 
No  change 
No  change 
Steel  Blue 
Cu  H  etching 

Mg  L  brown 


Vis, 

cs/210°F 


5.45 

5.53 

5.60 

5.99 

6.30 


Neut.  No., 
mg  KOH/g 


0.18 

1.32 

1.71 

1.08 

0.88 


Oil  Loss, 
wt,  % 


|  Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

None 

Centrifuge,  vol  ?r 

None 

Tube  deposits:  Total  demerits 

12 

|  Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

100°F  vis,  hr  to  1  cs/8  hr 

j  Test  Conditions 

Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 
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TEST  NO.  391-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-25-68  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°I 

25.99 

_ 

5.04 

28.07 

8.0 

5.29 

28.56 

9.9 

5.36 

29.27 

12.6 

5.45 

29.48 

13.4 

5.50 

Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


Metal  Specimen  Data  | 

Weight  change,  mg/cm2 : 

Al 

+0.04 

Ti 

-0.02 

Ag 

-0.06 

Steel 

+0.02 

Cu 

+0.06 

Mg 

-0.02 

Metal  discoloration. 

deposits,  pitting, 

No  change 

or  etching: 

Al 

Ti 

No  change 

Ag 

Tan 

Steel 

L  green 

Cu 

Gold 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  None 

Tube  deposits:  Total  demerits  6 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis.hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  391-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-26-68  AT  392°F 


Vis, 

100°F  Vis 

Vis. 

Neut.  No., 

Oil  Loss. 

cs/100°F 

Increase,  % 

cs/21u°F 

mg  KOH/g 

wt,  % 

TEST  NO.  392-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-25  AT  419°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

28.58 

_ 

5A5 

0.00 

16  hr 

30.76 

7.6 

5.59 

0.42 

24  hr 

31.30 

9.5 

5.66 

0.53 

40  hr 

32.50 

13.7 

5.82 

0.85 

48  hr 

34.90 

22.1 

6.06 

2.56 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

-0.04 

Ti 

+0.02 

Ag 

+0.04 

Steel 

+0.06 

Cu 

-0.30 

Mg 

+0.06 

A1 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Peacock 

Cu 

L  etching 

Mg 

L  brown 

Sludge  in  oil:  200-mesh  filter  Trace 

Centrifuge,  vol  %  None 


T ube  deposits :  Total  demerits 


39 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  41 

100°F  vis,  hr  to  1  cs/8  hr  37 


Test  Conditions 


Sample  temperature,  °F  419 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  392-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-15  AT  419°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

27.20 

_ 

5.04 

16  hr 

30.94 

13.7 

5.50 

^ 1 

24  hr 

31.82 

17.0 

5.60 

1.18 

33.79 

24.2 

5.83 

1.97 

48  hr 

35.20 

29.4 

6.00 

. 

2.14 

4 

Metal  Specimen  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

+0.02 

Ti 

0.00 

A* 

0.00 

Steel 

+0.06 

Cu 

-0.32 

Mg 

+0.10 

Al 

No  change 

Ti 

No  change 

Ag 

L  Yellow 

Steel 

Yellow 

Cu 

L  etching 

Mg 

L  brown 

Test  Cell  Data 


200-mesh  filter 
Centrifuge,  vol  7r 


Sludge  in  oil 
Tube  deposits:  Total  demerits  8 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  32 


Test  Conditions 


Sample  temperature,  °F  419 
Sample  volume,  ml  200 

Air  rate,  liters/lu  10 

Condensate  return  Yes 
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TEST  NO.  392-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-16  AT  419°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis. 

cs/210°I 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  7i 

Initial 

26.69 

5.13 

0.20 

16  hr 

30.37 

13.8 

5.56 

1.30 

24  hr 

31.15 

16.7 

5.66 

1.40 

40  hr 

33.19 

24.4 

5.91 

2.41 

48  hr 

35.40 

32.6 

6.15 

4.19 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


At 

Ti 

A* 

Steel 

Cu 

Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.02 

0.00 

-0.16 

+0.08 

+0.02 

+0.08 


No  change 
No  change 
Tan 

L  yellow 
Gold 
L  brown 


Sludge  in  oil:  200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits:  Total  demerits 

19 

J  Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hi 

100°F  vis,  hr  to  1  cs/8  hr 

|  Test  Conditions 

Sample  temperature,  °F  419 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  392-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-20  AT  419°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  7c 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt,  r7o 

Initial 

3.25 

0.21 

16  hr 

9.9 

3.45 

1.21 

24  hr 

Mii9 

13.0 

3.53 

2.24 

40  hr 

17.55 

30.2 

3.85 

7.35 

48  hr 

19.87 

47.4 

4.19 

J 

9.44 

1 

5 

Metal  Specimen  Data 


Weight  change,  mg/cm1 :  A1  -0.04 

Ti  -0.06 

Ag  +0.06 

Steel  -0.06 

Cu  -0.34 


Test  Cell  Data 

Sludge  in  oil: 

2nn-mesh  filter 
Centrifuge,  vol  7 

Trace 

None 

Tube  deposits: 

Total  demerits 

26 

Mg 

0.68 

Breakpoint  Data 

Metal  discoloration. 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

mpu 

deposits,  pitting, 
or  etching : 

A  1 

1  n  pa  urn 

100°F  vis,  hr  to  l  cs/8  hr 

At 

Ti 

l  Drown 

Brown 

Test  Conditions 

Ag 

Tan 

Steel 

L  blue 

Sample  temperature,  °F 

419 

Cu 

L  etching 

Sample  volume,  ml 

200 

Mg 

L  etching  A  pitting 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  392-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-9  AT  419°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase. % 

Vis. 

cs/210°I 

Neut.  No.. 
mg  KOH/g 

Oil  Loss, 

wt,  'H 

Initial 

28.16 

_ 

5.31 

0.16 

16  hr 

31.45 

11.8 

5.72 

0.65 

24  hr 

31.97 

13.5 

5.78 

0.78 

40  hr 

33.03 

17.3 

5.94 

0.95 

48  hr 

33.62 

19.4 

6.00 

0.97 

4 

Metal  Specimen  Data 


j  Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits:  Total  demerits 

16 

|  Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

100°F  vis,  hr  to  1  cs/8  hr 

WmaM 

|  Test  Conditions 

Sample  temperature,  °F  419 

Sample  volume,  ml  200 

.Air  rate,  liters/hr  10 

Condensate  return  Yes 

Weight  change,  mg/cm2 


A1 

-0.06 

Ti 

0.00 

Ag 

-0.04 

Steel 

+0.02 

Cu 

-0.12 

Mg 

+0.08 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 


L  brown 
Brown 
L  yellow 


Steel  L  green 
Cu  Gold 
Mg  Gray 


TEST  NO.  393-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-25  AT  347°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  1c 

Vis, 

cs/210°F 

Neut.  No., 
mg  XOH/g 

Oil  Loss, 
wt. 

Initial 

28.58 

5.45 

7  days 

30.77 

7.7 

5.61 

14  days 

31.37 

9.8 

5.69 

21  days 

31.86 

11.5 

5.75 

0.26 

26  days 

3, .78 

11.2 

5.75 

0.21 

ii 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 

A1 

+0.04 

Ti 

+0.06 

Ag 

-0.02 

Steel 

+0.10 

Cu 

+0.12 

Metal  discoloration, 
deposits,  pitting. 

Mg 

+0.02 

or  etching: 

A1 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Peacock 

Cu 

Brown 

Mg 

No  change 

Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  1c 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no,,  days  to  1  mg  KOH/g/4  days 
100°F  vis,  days  to  1  cs/4  days 


Test  Conditions 


Sample  temperature,  °F 

347 

Sample  volume,  ml 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

None 

None 

1 


26+ 

26+ 


J 
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TEST  NO.  393-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-15  AT  347°F 


Vis, 

100°F  Vis 

Vis. 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase,  7c 

cs/210°F 

mg  KOH/g 

wt,  7c 

Initial 

27.20 

_ 

5.04 

0.02 

7  days 

30.83 

13.3 

5.51 

14  days 

31.78 

16.8 

5.64 

21  days 

32.69 

20.2 

5.75 

0.62 

26  days 

32.96 

21.2 

5.79 

0  78 

10 

Metal  Specimen  Data 

Test  Cell  Data  j 

Weight  change,  mg/cm2 :  A1  0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti  +0.10 

Centrifuge,  vol  7< 

None 

Ag  -0.04 

Steel  0.00 

Tube  deposits: 

Total  demerits 

5 

Cu  -0.22 

Mg  -0.10 

Breakpoint  Data  j 

Metal  discoloration, 

Neut.  no.,  days  to  1  mg  KOH/g/4  days 

deposits,  pitting. 

100°F  vis,  days  to  1  cs/4  days 

or  etching: 

A1  No  change 

Ti  No  change 

Test  Conditions 

Ag  Brown 

Steel  Peacock 

Sample  temperature,  °F  347 

Cu  L  etching 

Sample  volume,  ml  200 

Mg  Gray 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

TEST  NO.  393-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-16  AT  347°F 


Vis, 

100°F  Vis 

Vis, 

Neut  No., 

Oil  Loss, 

cs/100°F 

Increase, % 

cs/210°F 

mg  KOH/g 

wt,  7C 

Initial 

26.69 

mam 

5.13 

7  days 

30.07 

5.56 

0.45 

14  days 

30.89 

5.67 

21  days 

31.63 

5.77 

0.64 

26  days 

31.75 

Warn 

5.79 

0.56 

10 

Metal  Specimen  Data 

Test  Cell  Data  | 

Weight  change,  mg/cm 2 :  A1  0.00 

Sludge  in  oil: 

200-mesh  filter 

Ti  +0.06 

Centrifuge,  vol  7, 

None 

Ag  0.00 

Steel  +0.02 

Tube  deposits: 

Total  demerits 

4 

Cu  +0  10 

Mg  +0.02 

Breakpoint  Data  | 

Metal  discoloration, 

Neut.  no.,  days  to  1  mg  KOH/g/4  days 

deposits,  pitting, 

I00oF  vis.  days  to  1  cs/4  days 

or  etching: 

A1  No  change 

Ti  L  yellow 

Test  Conditions 

Ag  L  yellow 

Steel  Blue-green 

Sample  temperature,  !■  347 

Cu  Gold 

Sample  volume,  ml  200 

Mg  No  change 

Air  rate,  liters/hr  10 

Condensate  return  Yes 
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TEST  NO.  3934.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  047-20  AT  347°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase, % 

cs/210°F 

mg  KOH/g 

wt,  % 

Initial 

_. 

3.25 

0.21 

7  days 

9.4 

3.47 

0.47 

14  days 

15.10 

12.0 

3.53 

0.47 

21  days 

15.1 

3.59 

0.67 

26  days 

15.2 

3.59 

0.85 

9 

Metal  Specimen  Data 

Test  Cell  Data  j 

Weight  change,  mg/cm2 :  A1  0.00 

Sludge  in  oil: 

20C-mesh  filter  Trace  j 

Ti  0.00 

Centrifuge,  vol  % 

None 

Ag  —0.10 

Steel  -0.06 

Tube  deposits: 

Total  demerits 

17 

Cu  -0-18 

Mg  +0.18 

Breakpoint  Data  | 

Metal  discoloration. 

Neut.  no.,  days  to  1  mg  KOH/g/4  days 

deposits,  pitting, 

100°F  vis,  days  to  1  cs/4  days 

or  etching: 

A1  L  yellow 

Ti  Brown 

Test  Conditions 

Ag  Tan 

Steel  Peacock 

Sample  temperature,  F  347 

Cu  Brown 

Sample  volume,  ml  200 

Mg  Gray 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

TEST  NO.  393-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-9  AT  347°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

28.16 

5.31 

0.16 

31.55 

12.0 

5.76 

0.39 

32.17 

14.2 

5.84 

0.39 

32.81 

16.5 

5.92 

0.42 

Earn 

32.87 

16.7 

5.93 

0.33 

11 

Metal  Specimen  Data 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  Alter  None 

Centrifuge,  vol  %  None 


Weight  change,  mg/cmJ : 

A1 

0.00 

Ti 

+0.04 

Ag 

-0.12 

Steel 

-0.10 

Cu 

+0.06 

Metal  discoloration, 
deposits,  pitting, 

Mg 

+0.08 

or  etching: 

A1 

No  change 

Ti 

L  yellow 

Ag 

Tan 

Steel 

Blue  A  gold 

Cu 

Gold 

Mg 

No  change 

Tube  deposits:  Total  demerits  <  10^a^ 


Breakpoint  Data 


Neut.  no.,  days  to  1  mg  KOH/g/4  days  26+ 
100°F  vis,  days  to  1  cs/4  days  26+ 


Test  Conditions 


Sample  temperature,  °F 

347 

Sample  volume,  ml 

200 

Air  rate  liters/hr 

10 

Condensate  return 

Ves 

(a)  Demerit  rating  not  obtained -cell  lost  in  handling. 


TEST  NO.  393-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  L-1136A<a>  AT  347°F 


100°F  Vis 
Increase, % 


Metal  Specimen  Data  | 

Weight  change,  mg/cm2 : 

A1 

0.00 

Ti 

+0.06 

Ag 

-0.02 

Steel 

+0.02 

Cu 

-0.08 

Mg 

+0.20 

Metal  discoloration,  1 

deposits,  pitting. 

L  green 

or  etching: 

A1 

Ti 

Green 

Ag 

Tan 

Steel 

Green-yellow 

Cu 

Peacock 

Mg 

L  brown  deposit 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

4.14 

0.15 

4.02 

1.06 

3.88 

2.15 

3.84 

4.96 

3.92 

5.35 

10 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  Trace 

Tube  deposits:  Total  demerits  46 


Breakpoint  Data 


Neut.  no.,  days  to  1  mg  KOH/g/4  days 
100°F  vis,  days  to  1  cs/4  days 


Test  Conditions 


Sample  temperature, ' 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


(a)  Blend  (1:1)  of  0-67-7  and  0-67-9. 


TEST  NO.  394-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-22-68  AT  385°F 


Vis, 

cs/100°F 

1 00°F  Vis 
Increase,  7c 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

16.91 

warn 

0.12 

17.08 

+  1.0 

1.41 

16.94 

+0.2 

4.25 

1.63 

16.69 

-1.3 

4.19 

2.46 

16.44 

■ 

-2.8 

4.01 

5.86 

Oil  Loss. 

wt,  '7c 


Metal  Specimen  Data  | 

Weight  change,  mg/cm2 : 

Al 

-0.02 

Ti 

+0.18 

Ag 

+0.18 

Steel 

+0.12 

Cu 

-0.24 

Metal  discoloration, 
deposits,  pitting. 

Mg 

+0.04 

or  etching 

Al 

L  brown 

Ti 

L  green 

Ag 

L  yellow 

Steel 

Green 

Cu 

L  etching 

Mg 

Gray 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol " 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  385 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 
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TEST  NO.  395-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ALO-839-F6 17948  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

_ 

3.51 

0.19 

16  hr 

mbmlmKss&k 

2.6 

3.56 

1.03 

24  hr 

2.6 

3.5C 

1.18 

40  hr 

14.50 

3  A 

356 

1.72 

48  hr 

14.53 

3.6 

3.59 

2.95 

2 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/ cm 2  : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

-0.02 

Ti 

0.00 

Ag 

+0.08 

Steel 

+0.12 

Cu 

-0.24 

Mg 

+0.04 

Al 

L  yellow 

Ti 

Brown 

Ag 

Yellow 

Steel 

Blue 

Cu 

L  etching 

Mg 

L  brown 

200-meih  filter 
Centrifuge,  vol  7 


Sludge  in  oil: 

Centrifuge,  vol  % 

Tube  deposits:  Total  demerits  9 


None 

Trace 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  45 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  396-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-21-68  AT  401°F 


Vis, 

cs/10OcF 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

27.60 

5.06 

0.15 

16  hr 

30.73 

11.3 

5.44 

0.62 

24  hr 

31  23 

13.2 

5.50 

0.40 

40  hr 

32.17 

16.6 

5.60 

0.52 

48  hr 

32.62 

18.2 

5.68 

033 

4 

Metal  Specimen  Data 


Test  Celt  Data 


Weight  change,  mg/cm1 


Al 

+0.04 

Sludge  in  oil: 

200-mesh  filter 

Non? 

Ti 

♦  0.08 

Centrifuge,  vol  % 

None 

Ag 

♦0.10 

Steel 

Pit 

+0.06 
-/l  l  J 

Tube  deposits: 

Total  dements 

0 

Mg 

w.l  L 

♦0.06 

Breakpoint  Data 

Metal  discoloration, 
deposits,  pitting. 

.-  etching 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
No  change 
Yellow 
Blue 
Cold 

No  change 


Neut.  no  ,  hr  to  I  mg  KOH/g/8  hr  48+ 

I00°l  vis.  hr  to  I  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature.  °F  401 
Sample  volume,  ml  200 

Air  rale,  litcrs/hr  10 

Condensate  return  Yes 
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TEST  NO.  396-2.  RESULTS  OF  REFIUX  OXIDATION-CORROSION  TEST  ON  RAO-23-68  AT401°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°! 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

_ 

3.26 

0.16 

16  hr 

6J 

3.41 

0.66 

24  hr 

14.58 

7.6 

3.47 

14.95 

10.3 

3.50 

1.19 

48  hr 

15.03 

10.9 

3.53 

1.55 

2 

Metal  Specimen  Data 


Weight  change,  mg/cm2 


Al 

+0.08 

Ti 

-0.02 

Ag 

-0.02 

Steel 

0.00 

Cu 

-0.14 

Mg 

+0.16 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
No  change 
L  yellow 
Blue 
Brown 
L  brown 


Test  Cell  Data 


Sludge  in  oil 
Tube  deposits :  Total  demerits 


200-mesh  filter 
Centrifuge,  vol  % 


Trace 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  I  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  396  3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-24-68  AT  401°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

■m 

7.27 

5.45 

0.18 

.47 

8.1 

5.55 

1.62 

31.10 

14.0 

5.70 

1.78 

40  hr 

35.54 

30.3 

6.21 

1.49 

48  hr 

38.35 

40.6 

6.53 

2.30 

6 

Metal  Specimen  Data 


Weight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Test  Cell  Data 


Al 

+0.06 

Sludge  in  oil:  200-mesii  filter 

None 

Ti 

+  0.08 

Centrifuge,  vol " 

None 

Ag 

+0.04 

Steel 

+0.08 

Tube  deposits:  Total  demerits 

10 

Mg 

-0.52 

Breakpoint  Data  | 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

46 

Al 

No  change 

100°F  vis,  hr  to  1  cs/8  hr 

<16 

Ti 

No  change 

Test  Conditions 

Ag 

No  change 

Sample  temperature,  °F  40) 

Steel 

Blue 

Cu 

H  etching 

Sample  volume,  ml  200 

Mg 

L  etching  &  pitting 

Air  rate,  liters/h  10 

Condensate  return  Yes 
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TEST  NO.  3964.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-25-68  AT  401°F 


Vi*, 

cs/100°F 


100°F  Vis 
Increase,  % 


Metal  Specimen  Data 


Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

5.04 

0.19 

5.35 

0.65 

5.41 

0.67 

5.53 

0.88 

5.60 

0.90 

Oil  Loss, 
wt,  % 


Weight  change,  mg/cmJ  : 

Al 

+0.10 

Ti 

+0.04 

Ag 

+0.08 

Steel 

+0.10 

Cu 

+0.02 

Mg 

+0.06 

Metal  discoloration. 

deposits,  pitting, 

or  etching: 

Al 

No  change 

Ti 

No  change 

Ag 

Yellow 

Steel 

Brown 

Cu 

Gold 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


TEST  NO.  396-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-26-68  AT  401°F 


Vis, 

cs/100°F 


100°F  Vis 
Increase,  % 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
Wt,  '7, 


Metal  Specimen  Data 


Weight  change,  nig/cmJ :  AI  +i 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

+0.44 

Ti 

+0.42 

Ag 

+0.30 

Steel 

+0.26 

Cu 

-0.20 

Mg 

+0.34 

Al 

Brown  deposit 

Ti 

Brown  deposit 

Ag 

Brown  deposit 

Steel 

Brown  deposit 

Cu 

L  pitting 

Mg 

Brown  deposit 

|  Test  Cell  Oata 

Sludge  in  oil:  200-mesh  filter 

Trace 

Centrifuge,  vol  7< 

Trace 

Tube  deposits:  Total  demerits 

299 

Breakpoint  Data 


Neut.  no.,  hr  U  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 
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TEST  NO.  397-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-22-68  AT  374°F 


Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

A1 

+0.06 

Ti 

-0.10 

Ag 

-0.02 

Steel 

-0.02 

Cu 

-0.28 

Mg 

-0.04 

Metal  discoloration, 

deposits,  pitting, 
or  etching: 

Al 

Gray 

Ti 

L  blue 

Ag 

L  yellow 

Steel 

Purple 

Cu 

L  etching 

Mg 

Gray 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 

Non’; 

Centrifuge,  vol % 

None 

Tube  deposits:  Total  demerits 

35 

j  Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

100°F  vis,  hr  to  1  cs/8  hr 

KH 

Test  Conditions 


Sample  temperature,  °F  374 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  398-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-20  AT410°F 


Vis, 

cs/100°F 

1C0°F  Vis 
Increase,  7c 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOii/g 

Oil  Loss, 
wt,  7c 

Initial 

WBSM 

3.25 

0.21 

16  hr 

8.2 

3.40 

0.89 

24  hr 

10.1 

3.47 

1.14 

40  hr 

14.4 

3.57 

2.08 

48  hr 

16.20 

20.2 

3.68 

3.66 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.02 

+0.02 

-0.04 

+0,04 

-0.34 

0.00 


No  change 
No  change 
Tan 
Blue 

L  etching 
No  change 


Sludge  in  oil 
Tube  deposits:  Total  demerits 


200-mesh  filter 
Centrifuge,  vol " I 


Trace 

None 


Breai  ooint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  44 

100°E  vis,  hr  to  1  cs/8  hr  46 


Test  Conditions 


Sample  temperature,  °F  410 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 
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TEST  NO.  398-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-21 -68  AT410°F 


Vis, 

cs/l0OeF 

100°F  Vis 
Increase, % 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  7r 

Initial 

27.60 

5.06 

0.1s 

|| 

16  hr 

31.05 

12.5 

5.47 

0.47 

24  hr 

31,63 

14.6 

5.53 

0.57 

40  hr 

32.62 

18.2 

5.66 

0.73 

jSj  M  ;  ft 

48  hr 

33.11 

20.0 

5.74 

0.77 

WBm 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm1 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

-0.10 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

-0.04 

Centrifuge  vol  71 

None 

Ag 

+0.06 

Steel 

+0.04 

Tube  deposits: 

Total  demerits 

8 

Cu 

-0.14 

Mg 

-0.06 

Breakpoint  Data 

A1 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
No  change 
Yellow 
Blue 
Gold 

No  change 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  410 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  398-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-23-68  AT  410°F 


Vis, 

cs/100°F 


100°F  Vis 
Increase. H 


Vis, 

cs/210°I 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt, 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


13.55 

14.60 

14.82 

15.42 

16.30 


7.7 

9.4 

13.8 

20.3 


3.26 

3.42 

3.46 

3.56 

3.68 


0.16 

0.86 

1.22 

2.00 

4.21 


Metal  Specimen  Data 


Test  Cel)  Data 


Weight  change,  mg/cm 2 


Al 

0.00 

Ti 

-0.04 

Ag 

+0.10 

Steel 

+0.04 

Cu 

-0.24 

Mg 

-0.06 

Metal  discoloration, 
deposits,  pitting, 
or  etching 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
No  change 
Tan 
Blue 

L  etching 
No  change 


Sludge  in  oil 
I  ube  deposits:  Total  demerits 


200-mesh  filter 
Centrifuge,  vol  '1 


Trace 

None 

12 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  39 

100°l  vis,  hr  to  1  cs/H  hr  46 


Test  Conditions 


Sample  temperature.  Jl  410 

Sample  volume,  ml  200 

Au  rate,  liters/hr  10 

Condensate  return  Yes 
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TEST  NO.  3984.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-2J-68  AT410°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis. 

cs/210°I 

25.99 

_ 

5.04 

28.78 

10.7 

5.39 

29.50 

13.5 

5.49 

30.48 

17.3 

5.61 

31.11 

20.0 

5.69 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

-0.10 

Ti 

-0.04 

Ag 

0.00 

Steel 

0.00 

Cu 

+0.06 

Mg 

-0.08 

A1 

No  change 

Ti 

Brown 

Ag 

L  brown 

Steel 

Feacock 

Cu 

Gold 

Mg 

No  change 

Neut.  No., 
mg  KOH/g 


Test  Cell  Data 


Breakpoint  Data 


Neut.  no.,  hi  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °I  410 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


Oil  Loss, 

wt,  7c 


Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol% 

Tube  deposits: 

Total  demerits 

TEST  NO.  399-1  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-21-68  AT  419°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  7c 


Metal  Specimen  Data 


Weight  change,  mg/cm2  :  A1 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

-0.02 

Ti 

+0.06 

Ag 

+0.06 

Steel 

-0.02 

Cu 

-0.16 

Mg 

-0.02 

Al 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Blue-green 

Cu 

Gold 

Mg 

No  change 

Test  C»"  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  7< 

Tube  deposits:  Total  demerits 


Breakpoint  Data  j 

Neut.  no.,  hr  to  1  mg  i*OH/g/8  hr 

48+ 

100°F  vis,  hr  to  1  cs/8  hr 

48+ 

Test  Conditions 

Sample  temperature,  °F 

419 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  399-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-2J-68  AT  4 19°F 


Vis, 

ci/100°F 

100°F  Vis 
Increase.  7r 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

25.99 

_ 

5.04 

0.19 

16  hr 

29.11 

12.0 

5.43 

0.99 

24  hr 

29.81 

14.7 

S.51 

1.23 

40  hr 

31.60 

21.6 

5.72 

2.06 

48  hr 

33.60 

29.3 

5.93 

3.38 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm5 


Al 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

+0.06 

Centrifuge,  vol  % 

None 

Ag 

-0.04 

Steel 

0.00 

Tube  deposits: 

Total  demerits 

21 

Cu 

-0.02 

Mg 

+0.04 

Breakpoint  Data 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 

Brown 

Yellow 

Blue  &  brown 

Gold 

No  change 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  45 

100°F  vis,  hr  to  1  cs/8  hr  37 


Test  Conditions 


Sample  temperature,  °I;  419 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO  400-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-2 1-OS  AT  428“F 


Vis, 

cs/100°F 

100°l  Vis 
Increase, '? 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

Wt,  'f 

Initial 

27.60 

_ 

5.06 

0.15 

16  hr 

31.85 

15.4 

5.57 

0.79 

24  hr 

32.81 

18.9 

5.68 

1.08 

40  hr 

35.31 

27.9 

5.96 

48  hr 

37.53 

36.0 

6.20 

3.46 

5 

Mi 

rial  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm* :  A1 
Ti 
Ag 
Steel 
Cu 

Mg 

Metal  discoloration, 
deposits,  pitting, 
or  etching:  Al 

Ti 
Ag 
Steel 
Cu 

Mg 


-0.14 

-0.02 

-0.10 

0.00 

-0.22 


Sludge  in  oil: 
Tube  deposits: 


200-mesh  filter 
Centrifuge,  vol 

Total  demerits 


-0.02 


Breakpoint  Data 


Neut.  no.,  hr  to  I  mg  KOH/g/8  hr 
I00°l  vis,  hr  to  1  cs/8  hi 


No  change 
L  brown 
L  yellow 
Blue-green 
L  etching 
Gray  spots 


Test  Conditions 


Sample  temperature,  °I 

428 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

None 

None 

15 


41 

29 
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TEST  NO.  400-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-25-68  AT  428°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt, 

25.99 

_ 

5.04 

0.19 

29.63 

14.0 

5.49 

1.33 

30.70 

18.1 

5.62 

1.81 

34.72 

33.6 

6.08 

5.05 

38.27 

47.2 

6.48 

6.26 

5 

Metal  Specimen  Data 

Test  Cell  Data  | 

Weight  change,  mg/cm3 :  A1 

-0.04 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

-0.06 

Centrifuge,  vol  % 

None 

Ag 

+0.14 

Steel 

0.00 

Tube  deposits: 

Total  demerits 

23 

Cu 

-0.14 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


1  brown 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Ti 

Crown 

Test  Conditions  1 

Ag 

Yellow 

Steel 

Peacock 

Sample  temperature,  °F 

428 

Cu 

Gold 

Sample  volume,  ml 

200 

Mg 

Gray  spots 

Air  rate,  liters/hr 
Condensate  return 

10 

Yes 

TEST  NO.  400-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-21-6800  AT  428°F 


Vis. 

cs/100°F 

100°!  Vis 
Increase.  '■< 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

27.60 

_ 

5.06 

0.15 

31.86 

15.4 

5.56 

0.81 

32.88 

19.1 

5.69 

1.10 

35.33 

28.0 

5.96 

2.00 

37.12 

34.5 

6.15 

3.48 

Oil  Loss, 
wt,  t 


Metal  Specimen  Data 


Weight  change,  mg/cm3 :  A!  -( 


Metal  discoloration, 
deposits,  pitting, 
or  etching 


No  change 
No  change 
L  yellow 
Blue-green 
L  etching 
Gray  spots 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  tiller 
Centrifuge,  vol  ; 

Tube  deposits:  Total  dements 


Breakpoint  Data 

|  Neut.  no.,  hr  to  1  mg  KOH/g/8  hi 

44 

1  100°!  vis,  hi  to  1  cs/K  hr 

29 

|  Test  Conditions 

Sample  temperature,  °l 

428 

Sample  volume,  ml 

200 

Ail  rate,  liters/hr 

10 

Condensate  return 

Yes 

(a)  Evaluated  in  aluminum  block. 
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Vis, 

cs/100°F 


100°F  Vis 

Increase,  % 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  % 


Metal  Specimen  Data  | 

Weight  change,  mg/cm1 : 

A1 

-0.04 

Ti 

+0.04 

Ag 

-0.04 

Steel 

-0.04 

Cu 

-0.12 

Mg 

-0.34 

Metal  discoloration, 

deposits,  pitting, 
or  etching: 

A1 

L  yellow 

Ti 

Brown 

Ag 

Yellow 

Steel 

Peacock 

Cu 

Gold 

Mg 

L  pitting 

5.04 

0.19 

13.8 

5.49 

1.41 

17.9 

5.62 

1.95 

30.5 

5.98 

4.33 

40.8 

6.30 

5.99 

5 

(a)  Evaluated  in  aluminum  block. 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  428 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  401-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-1  AT401°F 


Vis, 

cs/100°F 


100°F  Vis 

Vis. 

Neut  No., 

Oil  Loss, 

Increase,  'F 

cs/210°F 

mg  KOH/g 

wt. 

— 

3.21 

0.00 

6.6 

3.35 

0.48 

8.1 

3.37 

0.59 

9.8 

3.40 

0.82 

10.8 

3.44 

0.99 

3 

Metal  Specimen  Data  | 

Weight  change,  mg/cmJ : 

Al 

+0.02 

Ti 

+0.04 

Ag 

0.00 

Steel 

+0.04 

Cu 

0.00 

Mg 

+0.02 

Metal  discoloration, 

deposits,  pitting, 
or  etching 

Al 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Blue  A  brown 

Cu 

Gold  A  green 

Mg 

Gray 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  'f  None 

Tube  deposits:  Total  demerits  8 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
I00°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Au  rate,  Uters/hr  10 

Condensate  return  Yes 
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TEST  NO,  401-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-l(a)  AT  401  °F 


Vis. 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss 

wt.  'I 


Metal  Specimen  Data  | 

Weight  change,  mg/cm2 : 

A1 

+0.04 

Ti 

+0.10 

Ag 

0.00 

Steel 

+0.10 

Cu 

+0.02 

Metal  discoloration, 
deposits,  pitting. 

Mg 

0.00 

or  etching: 

A1 

L  brown 

Ti 

Brown 

Ag 

L  yellow 

Steel 

Peacock 

Cu 

Gold  &  green 

Mg 

Gray 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  h 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°f  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


(a)  10  ppm  iron  added  to  sample  as  red  iron  oxide. 


TEST  NO.  401-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-1 (a)  AT  401°F 


Vis, 

100°F  Vis 

Vis. 

cs/100°F 

Increase, '? 

cs/2I0°F 

13.29 

_ 

3.21 

14.20 

6.8 

3.35 

14,37 

8.1 

3.38 

14.64 

10.2 

3.42 

14.78 

11.2 

3.44 

Neut.  No., 
mg  KOH/g 


Oil  Loss. 

Wt,  "r 


Metal  Specimen  Data 

W-ight  change,  mg/cmJ : 

A1 

0.00 

Ti 

+0.06 

Ag 

+0.04 

Steel 

- 

Cu 

+0.02 

Metal  discoloration, 
deposits,  pitting. 

Mg 

0.00 

or  etching 

Al 

L  brown 

r; 

Brown 

Ag 

L  yellow 

Steel 

Peacock 

Cu 

Gold  &  green 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil  200-mesh  filter 
Centiifuge,  vol  I 

lube  deposits  Total  dements 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°!  vis.  hr  to  1  cs/8  hr 


1  Test  Condition* 

Sample  tempetature,  °t 

401 

Sample  volume,  ml 

200 

Air  tale,  liters, hr 

10 

Condensate  return 

Yes 

(a)  50  ppm  iron  added  to  sample  as  red  iron  oxide. 


TEST  NO.  401-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-l(a)  AT  401°F 


100°F  Vis 
Increase . % 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss 
wt,  % 


Metal  Specimen  Data  j 

Weight  change,  mg/cm2 : 

A1 

+0.04 

Ti 

+0.04 

Ag 

+0.02 

Steel 

+0.14 

Cu 

+0.06 

Mg 

+0.04 

|  Metal  discoloration,  1 

deposits,  pitting. 

or  etching: 

A1 

L  brown 

Ti 

Brown 

Ag 

L  Yellow 

Steel 

Peacock 

Cu 

Gold  &  green 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  401 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


(a)  100  ppm  iron  added  to  sample  as  red  iron  oxide. 


THSI  NO.  402-1.  RESULTS  OF  REF  LUX  OXIDATION-CORROSION  TEST  ON  ATL-920  AT  392°F 


100°F  V'.j 

Vis. 

Increase, % 

cs/210°l 

3.42 

4.4 

3.52 

6.2 

3.55 

7.8 

3.57 

9.4 

3.62 

Neut.  No., 
mg  KOH/g 


Oil  Loss, 

Wt,  Y 


Metal  Specimen  Data  | 

Weight  change,  mg/cm2 : 

Al 

0.06 

Ti 

0.04 

Ag 

0.08 

Steel 

+  0.12 

Cu 

0.00 

Mg 

+  0.08 

Metal  discoloration. 

deposits,  pil  ing. 

No  change 

ot  etching 

At 

rt 

No  change 

Ag 

1  yellow 

Steel 

Blue 

Cu 

Orange 

Mg 

Brow  n 

Test  Cell  Data 

Sludge  in  oil  200-mesh  filter 
Centrifuge,  vol  ' 

lube  deposits:  Total  dements 

Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100'E  vis.  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  “I 
Sample  volume,  ml 
Air  rate,  liters  hr 
Condensate  return 


TEST  NO.  403-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO  24-68  AT  374°F 


Vis, 

c»/100°F 

100°F  Vis 
Increase, % 

Vis. 

cs/210°F 

Neut.  No., 

mg  KOH/g 

Oil  Loss, 
wt,  % 

■HU 

27.27 

_ 

5.45 

0.18 

28.57 

4.8 

5.53 

0.54 

'B 

29.21 

7.1 

5.57 

1.01 

1 1  i 

31.29 

14.7 

5.74 

1.07 

48  hr 

32.87 

20.5 

5.91 

0.20 

7 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A! 

Ti 

Ag 

Steel 

Cu 

Mg 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


0.00 

+0.02 

-0.04 

0.00 

-4.88 

+0.02 


No  change 
No  change 
No  change 
Violet 
H  etching 
Brown 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol "/ 

Tube  deposits:  Total  demerits 


None 

None 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  vis,  hr  to  1  cs/8  hr  31 


Test  Conditions 


Sample  temperature,  °F  374 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  404-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-24-68  AT  385°l 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  71 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Low, 
wt. '! 

Initial 

27.27 

5.45 

0.18 

16  hr 

28.78 

5  5 

5.53 

0.87 

24  hr 

29.30 

7.4 

5.58 

1.53 

40  hr 

31.80 

16.6 

5.77 

1.59 

48  hr 

33.46 

’ 

22.7 

5.98 

0.7' 

■ 

5 

M 

etai  Specimen  Data  | 

Test  Cell  Dr.  j 

height  change,  mg/cm1 : 

Al 

0.06 

Sludge  in  oil  200-mesh  filter 

None 

Ti 

0.04 

Centrifuge,  vol  "■ 

None 

Ag 

0.02 

Steel 

*0  04 

1  ube  deposits:  Total  dements 

5 

Cu 

5.64 

. 

Mg 

♦0  06 

Breakpoint  Data  j 

Metal  discoloration. 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

48* 

depouts,  pitting. 

I00°l  vis,  hr  to  1  cs/H  hr 

29 

or  etching 

Al 

No  change 

Tl 

No  change 

lest  Conditions 

Ag 

L  yellow 

Steel 

Blue  i  Violet 

Sample  temperature,  ‘’I  385 

Cu 

H  etching 

Sample  solume.  ml  2(H) 

Mg 

Cray 

Au  rate,  liters  hr  10 

Condensate  return  Yes 

mm 
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TEST  NO.  404-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  RAO-26-68  AT  335T 


Vis, 

cs/100°F 

100°F  Vis 
Increase,^ 

Vis, 

c»/210°F 

12.39 

12.78 

12.81 

12.95 

12.95 

3.1 

3.4 

4.5 

4.5 

3.19 

3.26 

3.2  7 

3.30 

3.29 

Neut.  No., 
mg  KOH/g 


Metal  Specimen  Data  | 

Weight  change,  mg/cmJ : 

A.1 

+0.02 

Ti 

+0.02 

Ag 

+0.02 

Steel 

+0.12 

C'u 

-0.38 

Metal  discoloration, 
deposits,  pitting. 

Mg 

+0.14 

or  etching: 

Al 

Brown 

Ti 

Brown 

Ag 

Brown 

Steel 

Brown  &  ourple 

Cu 

L  etching 

Mg 

Brown 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liters, 'hr  10 

Condensate  return  Yes 


TEST  NO  405-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-69-2  AT  392°E 


Vis. 

cs/100°E 

100°F  Vis 
Increase,  '3 

Vis. 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss. 

wt,  ■ ; 

MPPiiliS 

iff 

3.25 

mmsm 

6.7 

3.37 

8  1 

3.43 

ft 

10.7 

3.47 

0.83 

i  48  81 

— 

11.5 

_ 

3.50 

1  42 

3 

I  Metal  Specimen  Data 

: 

Test  Cell  Data  j 

Weight  change,  mg/cm 2 : 

Al 

oon 

Sludge  in  oil  200-mesh  niter 

None 

Ti 

♦0,08 

Centrifuge,  vol  ■: 

None 

** 

♦0  02 

Steel 

0.00 

lube  deposits  Total  dements 

0 

Cu 

+0  1 0 

Mg 

♦0.04 

Breakpoint  Data  jj 

Metal  discoloration, 

Neut.  no.,  hi  to  \  mg  KOH/g/ 8  hi 

47 

depouts,  pitting. 

100”!  vts,  hr  to  1  cs/H  Hr 

48* 

or  etc!  mg 

Al 

No  change 

Ti 

No  change 

Test  Conditions 

4« 

1  yellow 

Steel 

1  blue 

i  Sample  temperature.  ”1  342 

Cu 

Orange 

Sample  volume,  ml  200 

Mg 

No  chang  «• 

Air  rale.  Utcrv  hr  10 

Condensate  rcti'.n  Yes 

TtST  NO.  405-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-791  AT  392°F 


Vis. 

cs/100°F 


100°F  Vis 

Vis. 

Neu*.  No..  | 

Increase. " 

cs/2I0°F 

mg  KOH/g  1 

3.63 

2.26 

6.2 

3.78 

2.40 

8.3 

3.85 

1.80 

13.1 

3.96 

2.13 

20.2 

i 

4.12 

4.71 

Oil  Loss. 

wt.  '■ 


Metal  Specimen  Data 


Weight  change,  mg/cm2 :  Al 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


No  change 
No  change 
No  change 
Purple 
L  etching 
Gray  spots 


Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

None 

Centrifuge,  vol  'J 

None 

Tube  deposits:  Total  demerits 

4 

Breakpoint  Data 

Neut.  no.,  hi  to  1  mg  KOH/g/8  hr 

41 

100°F  vis,  hr  to  i  cs/8  hr 

41 

Test  Conditions 

Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

TEST  NO.  405-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-820  AT  392°F 


Vis, 

cs/100°F 


100°F  Vis 
Increase,  % 


Vis, 

cs/210°l 


Neut.  No., 
mg  KOM/g 


Metal  Specimen  Data 

Weight  change,  mg/cm2 : 

Al 

0.00 

Ti 

+0.10 

Ag 

+0.02 

Steel 

0.02 

Cu 

+0.02 

Mg 

0.06 

Metal  discoloration, 

deposits,  pitting, 

or  etching: 

Al 

L  brown 

Ti 

Yellow 

Ag 

Tan 

Steel 

L  green 

Cu 

Gold 

Mg 

No  change 

Oil  Loss 
wt,  " 


Test  Cell  Data 


Sludge  in  oil.  200-mesh  filter 
Centrifuge,  vol  7< 

Tube  deposits.  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  "F  392 

Sample  volume,  ml  200 

Air  rate  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  4054.  RESULTS  01  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-882  41  392°l 


Vis. 

cs/100°F 

100°l  Vis 
Increase. " 

■1 

3.0 

4.1 

5.7 

17.02 

6.8 

Vis. 

cs/210ol 


Metal  Specimen  Data 


Weight  change,  mg/cm2 :  A1 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


L  yellow 

Yellow 

Tan 

Blue 

Gold 

No  change 


Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis.  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


TEST  NO.  405-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-910  AT  392CF 


Vis, 

cs/lOO°F 


100°F  Vis 
Increase,  '"< 


Vis, 

cs/210°I 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 

wt.  "r 


Metal  Specimen  Data 

Weight  chanpe,  mg/cm2 : 

Al 

0.04 

Ti 

+0.02 

Ag 

+0.04 

Steel 

0.00 

Cu 

0.50 

Metal  discoloration, 
deposit',  pitting. 

Mg 

0.08 

or  etching: 

Al 

No  change 

Ti 

L  yellow 

Ag 

1  yellow 

Steel 

Blue 

Cu 

1  etching 

Mg 

Gray 

J  Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

Trace 

Centrifuge,  vol  '< 

0.8 

l  ube  deposits:  Total  demerits 

58 

|  Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

32 

100°I  vis.  hr  to  1  cs/8  hr 

31 

|  Test  c  onditions 

Sample  temperature,  “I-  392 

Sample  volume,  ml  200 

Au  rate,  liters/hr  10 

C  ondensate  return  Yes 

ITST  NO.  405-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-91 1  AT  392M 


Vis, 

rs/100°F 

100°l  Vis 
Increase. " 

Vis. 

cs/2!0°r 

Neut.  No., 
mg  kOH/g 

Oil  Loss, 
wt.  ; 

Inifal 

m 

3.35 

0.15 

16  hr 

5.4 

3.47 

0.52 

24  hr 

5.7 

3.47 

(1.44 

40  hr 

7.7 

3.52 

0.73 

48  hr 

mm 

21.3 

3.75 

5.92 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Al 

+0.06 

Ti 

+0.02 

Ag 

-0.10 

Steel 

+0.12 

Cu 

-0.20 

Mg 

-0.04 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
No  change 
No  change 
Blue 

1.  etching 
Brown 


Sludge  in  oil 
Tube  deposits  Total  demerits 


200-mesh  filter 
Centrifuge,  vol  '7 


Trace 

0.8 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


40 

43 


Test  Conditions 


Sample  temperature,  °1  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  405-7.  RESULTS  OE  REFLUX  OXIDATiON-CORROSION  TEST  ON  ATL-91 2  AT  392°l 


_  . 

Vis, 

cs/!.00°F 

100°F  Vis 
Increase, '« 

Vis. 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt. 

■MB 

■M 

3.36 

0.09 

7.0 

3.52 

0.57 

8.6 

3.56 

0.48 

if  ftl 

10.1 

3.58 

0.66 

wBm 

warn 

11.2 

3.62 

1.16 

3 

Metal  Specimen  Dau 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration, 
depi  1  s,  pitting, 
or  etching: 


Al 

-0  04 

Sludge  in  oil:  200-mesh  filter 

Trace 

Ti 

+0.04 

Centrifuge,  vol  : 

1.0 

Ag 

0.02 

Steel 

0.02 

Tube  deposits:  Total  demerits 

36> 

ru 

0  28 

Mg 

-0.06 

breakpoint  Data  j 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

48 

100JF  vis,  hr  to  1  cs/8  hr 

4S  + 

Al 

Ti 

No  change 

1  est  Conditions 

Ag 

No  change 

Steel 

Blue 

Sample  temperature,  J!  392 

Cu 

1  etching 

Sample  volume,  ml  200 

Mg 

Brow  n 

Air  rate,  liters, hr  10 

Condensate  return  ies 

125 


TEST  NO.  405-8.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-917  AT  392°F 


Vis, 

cs/100cF 

100°F  Vis 
Increase,  % 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

JMMMH 

1 

1.63 

I  ■ 

3.0 

2.33 

4.4 

1.66 

H9 _ 

17.30 

7.2 

3.97 

1.97 

48  hr 

17.49 

8.4 

4.00 

3.50 

3 

M 

:tal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1 

-0.04 

Ti 

+0.08 

Ag 

-0.06 

Steel 

+0.08 

Cu 

-0.96 

Mg 

-0.02 

A1 

No  change 

Ti 

No  change 

Ag 

No  change 

Steel 

Purple 

Cu 

L  etching 

Mg 

Gray 

Sludge  in  oil. 

200-mesh  filter 
Centrifuge,  vol  % 

None 

Trace 

Tube  deposits: 

Total  demerits 

13 

Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  41 

100°F  vis,  hi  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F 

392 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  406-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-69-2  AT  410°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°i 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt, '% 

Initial 

wmsm 

_ 

3.25 

0.04 

16  hr 

HUii 

9.2 

3.44 

1.11 

24  hr 

14.98 

10.7 

3.48 

1.62 

17.48 

29.2 

3.81 

5.59 

48  hr 

19.91 

47.2 

4.14 

.  . 

7.19 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 .  A1  0.00 

Ti  +0.02 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  None 


Metal  discoloration, 
deposits,  pitting, 
or  etching. 


Ag 

Steel 

Cu 

Mg 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


0.00 

0.00 

-0.06 

-0.06 


Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


No  change 
No  change 
L  yellow 
Blue  &  yellow 
Orange 
No  change 


Test  Conditions 


Sample  temperature,  °F  410 

Sample  volume,  ml  -00 

Air  rate,  liters/hr  U) 

Condensate  return  Yes 


0 


25 

31 


126 


TEST  NO.  407-1.  RFSULTS  01  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-10  AT  392°F 


Vis, 

cs/100°F 

100°l  Vis 
Inctease,  '7 

Vis. 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt, 

Initial 

■EM 

_ 

4.61 

0.26 

16  hr 

■ 

-4.2 

4.36 

24  hr 

■ 

-5.2 

4.28 

1.35 

40  hr 

+  2.5 

4.17 

14.86 

48  hr 

20.84 

+  20.3 

4.74 

18.65 

8 

Metal  Specimen  Data 


Test  Cell  Data 


V-eight  change,  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.02 

-0.02 

+0.04 

+0.04 

-0.96 

-23.2 


L  brown 
Brown 
L  brown 
Blue 

M  etching 
H  pitting 


Sludge  in  oil 
Tube  deposits:  Total  demerits 


200-mesh  filter 
Centrifuge,  vol " 


None 

Trace 

48 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  28 

100°F  vis,  hr  to  1  cs/8  hr  36 


Test  Conditions 


Sample  temperature.  °F  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  409-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-12  AT  392°F 


Vis 

cs/100°F 

100°1  Vis 
Increase,  '■'< 

Vis. 

es/210°F 

Neui.  No 
mg  KOH/g 

O  1  Loss. 

V>t,  '  > 

Initial 

13.80 

_ 

3.52 

0.53 

16  hr 

15.11 

9.5 

3.75 

1.66 

24  hr 

14.90 

8.0 

3.65 

1.91 

40  hr 

14.84 

7.5 

3.65 

2.47 

48  hr 

14.75 

6.9 

3.68 

2.74 

3 

Metal  Specimen  Data 

Test  Cell  Data 

height  change,  mg/cm2 .  Al  +0,36 

Ti  +0.34 

Ag  +0.16 

Steel  +0.16 

Cu  -0.08 

Mg  +0.18 

Sludge  in  oil  200-mesh  filter  Trace 

Centrifuge,  vol  •  0.2 

1  ube  deposits:  Total  demerits  38 1 

Breakpoint  Data 

Metal  discoloration, 
deposits,  pitting. 

or  etching  Al  Black  deposit 

1 1  Black  deposit 

Ag  Brown 

Steel  Brown-black 

(  u  Brown-black 

Mg  Brown-black 

Neut.  no.,  hr  to  1  mg  KOll/g/H  tu  48  + 

|00ul  vis,  hr  to  1  cs/H  hr  48  + 

1  est  t  oruhtions 

Sample  temperature.  1  .'92 

Sample  volume,  ml  200 

\tr  rate,  liters  hr  10 

(  ondensatc  return  Ye> 

TEST  NO.  409-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-18  AT  392°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  ", 


Metal  Specimen  Data  | 

Weight  change,  ntg/cm2 : 

A) 

+0.04 

Ti 

+0.02 

Ag 

-0.02 

Steel 

+0.02 

Cu 

-0.22 

Mg 

+0.02 

Metal  discoloration. 

deposits,  pitting. 

L  green 

or  etching: 

.41 

Ti 

Green 

Ag 

L  green 

Steel 

Yellow 

Cu 

L  etching 

Mg 

L  yellow 

Test  Fell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  " 

l  ube  deposits:  Total  demerits 


Ureakpoint  Data 


Neut.  no.,  hr  to  1  mg  kOH/g/8  hr 
100°1  vis.  hi  to  1  cs/8  hr 


lest  Conditions 


Sample  temperature.  °F 
Sample  volume,  m! 

Air  rate,  liters/hr 
Condensate  return 


TEST  NO.  417-1 .  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-69-5  AT  392°F 


Vis. 

100°l  Vis 

cs/t00°l 

Increase. ", 

13.57 

14.45 

6.5 

14.65 

8.0 

14.96 

10.2 

15.11 

1  i  .3 

Metal  Specimen  Data 


Weight  change,  mg, cm-  41  -( 


Metal  discoloration, 
deposits,  pitting, 
or  ck  time 


No  change 
I  yellow 
No  change 
1  green 
(.old 

No  cnangv 


Vis. 

cs/210°l 


Neut.  No., 
mg  kOHig 


Oil  Loss, 
wt.  ; 


|  Test  Cell  Data  j 

Sludge  in  oil 

200-mesh  filler 

None 

Centrilugc.  vol 

None 

1  ubc  dcju»\it% 

I  otal  demerits 

1 

llreakpomt  Djt  1 


Neut  no  .  hr  to  1  mg  Mill  g'X  it: 
inn  |  vis.  hr  to  I  v.  H  hr 


I  esl  (  onuttions 


'.ample  temperature.  1  392 

''ample  volume,  ml  3(H) 

\ir  rate,  liters  hr  10 

t  oruiensate  leiurn  Yes 


TEST  NO.  417-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-69-10  AT  392°F 


Vis, 

cs/100°F 


10C°F  Vis 
Increase,  7< 

Vis, 

cs/210°F 

_ 

3.24 

6.7 

3.37 

8.2 

3.43 

10.5 

3.45 

11.5 

3.48 

Metal  Specimen  Data 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  ',1 


Weight  change,  mg/cm2 : 

M 

-0.08 

li 

+0.06 

Ag 

-0.02 

Steel 

-0.04 

Cu 

-0.08 

Mg 

0.00 

Metal  discoloration,  I 

deposits,  pitting. 

No  change 

or  etching: 

Al 

Ti 

L  yellow 

Ag 

No  change 

Steel 

L  green 

Cu 

Gold 

i.  , 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol " 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis.  hr  to  1  cs/8  hr 


Test  Conditions 

Sample  temperature,  °F 

392 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  417-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-919  AT  392°F 


Metal  Specimen  Data 


height  change,  mg/cm2  Al  -0 


Me  al  discoloration, 
deposits,  pitting, 
ot  etching 


100°l  Vis 
Increase, '? 


No  change 
I  yellow 
No  change 
Blue 

l  etching 
No  change 


Vis. 

Neut.  No.. 

cs/210°f 

mg  KOH/g 

5.16 

0.12 

5.22 

0.61 

5.23 

2.32 

5.92 

7.29 

b.42 

n!o6 

Oil  Loss, 
set,  t 


Test  Cell  Data 


Sludge  in  oil  200-mesh  filter 
Centrifuge,  sol 

I  ube  deposits  Total  demerits 


1  breakpoint  Data 

Neut.  no  ,  hr  to  1  mg  M>H/g/H  hr 

17 

IOO°l  sns.  hr  to  1  cs/H  hr 

1  "> 

lest  Conditions 


Sampk  ;emperature.  I  192 
Sample  volume,  ml  700 

\ir  rate  liters  hr  |0 

Condensate  return  Yes 


1 


TEST  NO.  4174.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-922  AT  392°E 


Vis, 

cs/100°E 


100°!  Vis 
Increase,  'X 


Vis, 

cs/2 10°I 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt,  •} 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


14.27 

15.16 

15.38 

15.69 

15.84 


6.2 

7.8 

10.0 

11.0 


3.39 

3.52 

3.56 

3.61 

3.64 


0.06 

0.75 

1.00 

1.28 

1.41 


Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2 :  Al  0.00 

Ti  -0.06 

Ag  0.00 

Steel  +0.02 

Cu  -0.12 

Mg  +0.08 

Sludge  in  oil  200-mesh  filter  Trace 

Centrifuge,  vol  'i  0,2 

Tube  deposits:  Total  demerits  62 

Breakpoint  Data 

Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


No  change 
L  yellow 
No  change 
L  green 
Tan 

L  brown 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°1  vis.  hr  to  1  cs/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °E  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  417-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-923  AT  392°1 


Vis, 

cs/100°i 

100°!  Vis 
Increase.  '3 

- Vis. - 

cs/2l0°l 

Neat.  No., 
mg  KOH/g 

Oil  Loss, 
vu,  ' 

■I 

II 

0.29 

- 1  mm 

3.3 

0.46 

4.4 

■  v.  ' 

0.47 

14.61 

6.2 

0.70 

wMKm 

14.88 

8.1 

HEUE  SBIb 

2.13 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg, cm’ 

Al 

0.10 

Sludge  in  oil 

200-mcsh  tiller 

1.4 

. -  11 

II 

0,07 

Cenlritugc.  sol 

1  race 

Ag 

-0.12 

Steel 

0.02 

I  uSe  deposits 

1  otal  demerits 

102 

(  || 

0  22 

Mg 

-0,02 

Breakpoint  Data 

McUl  tliv.otof.Hion. 

Neut  no.,  hr  to  l  mg  Kt)M  g/H  hr 

45 

tlepoMlv  pitting 

|1M>°1  vis.  hr  to  1  cs  H  tu 

48  * 

or  euhmg 

M 

No  change 

It 

I  yellow 

1  c't  t  'omtitton* 

if 

No  change 

steel 

Blue 

1  Njmple  temperature.  1  392 

(  u 

l  etching 

I  Sample  volume. 

ml  200 

Mg 

Cray 

(  Vu  rjtc.  lilcr\  hr  10 

<  ondcnule  return  \es 


TEST  NO.  417-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-939  AT  ',92°F 


Vis, 

100°F  Vis 

Vis, 

cs/100°F 

Increase, % 

cs/210°F 

13.59 

3.27 

14.32 

5.4 

3.39 

MJ2 

6.8 

3.40 

14.66 

7.9 

3.44 

14.79 

8.8 

3.46 

Metal  Specimen  Data 


Weight  change,  mg/cm3 :  A1  -0, 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


N 3  :hange 
!.  yellow 
L  5  allow 
Blue 
Pink 
Gray 


Neut.  No., 
mg  KOH/g 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut,  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  es/8  hr 


Test  Conditions 


Sample  temperature.  °f  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  417-7.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-940  AT  392°E 


100°l  Vis 

Vis, 

Increase,  '* 

cs/210°l 

. 

3.28 

5,9 

3.38 

6.7 

3.41 

7.6 

3.39 

8.3 

_ 

3.44 

Metal  Specimen  Data 


Weight  charge,  mg/cmJ  Al 
Ii 
A* 


Metal  discoloration, 
deposits,  pitting, 
or  etching 


Al  +0.04 

1 1  -0.04 

\g  -0.04 

Steel  -0.06 


No  change 
I  yellow 
L  yellow 


Steel  Flue 


Pink  It  I.  green 
Yellow 


Neut  No., 
mg  KOH/g 


Test  Cell  Data 


Sludge  in  oil 

200-mesh  filter 

Trace 

Centrilugc.  sol 

None 

1  ube  deposits 

i  otal  demerits 

52 

breakpoint  Data 


Neut  no.,  hr  to  1  mg  KOH/g/*  hr 
1IH)°I  sis.  hr  to  1  cs/K  hr 


I  csl  Conditio  is 


Sample  temperature.  I  392 

Sample  solume.  ml  ?r'0 

Vir  rate,  liters  hr  I O 

(  ondensate  return  Yes 


TEST  NO.  418-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-69-5  AT41C°F 


Vis, 

cs/100°F 

100°i  Vis 
Increase.  "!< 

Vis, 

cs/2IO°I 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt. 

Initial 

13.57 

_ 

3.25 

0.01 

16  hr 

14.74 

8.6 

3.43 

1.19 

24  hr 

15.04 

10.8 

3.46 

1.64 

40  hr 

18.45 

36.0 

3.91 

6.66 

48  hr 

21.99 

62.0 

4.39 

10.35 

4 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

A1 

-0.06 

Ti 

-0.02 

Ag 

-0.06 

Steel 

-‘■0.04 

Cu 

-0.04 

Metal  discoloration, 
deposits,  pitting. 

Mg 

-0.08 

or  etching: 

A1 

No  change 

Ti 

L  yellow 

Ag 

L  yellow 

Steel 

L  green 

Cu 

Gold 

Mg 

Gray 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol '1  None 

Tube  deposits:  Total  demerits  2 


breakpoint  Data 


Neut.  no.,  hr  to  1  mg  K'Ml/g/S  hr 
100°l  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °|- 

410 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  4 18-2.  RESULTS  OE  REFLUX  OXIDATION-CORROSION  TEST  ON  0-, -.9-10  AT410°F 


i  Vis, 

cs/100°l 

100  I  Vis 
Increase.  ; 

Vis. 

c*/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss. 

v» !,  ’ ' 

Initial 

3.24 

0.03 

1ft  hr 

8.9 

3.43 

1.12 

24  hr 

.  | 

11.1 

3.44 

1.53 

40  hr 

1  /.39 

29.1 

3.79 

5.68 

48  hr 

20.23 

5°-:  1 

4. IB 

9.48 

4 

Metal  Specimen  Data 


W-ight  change,  mg.  cm1 


A I  0.02 


Sludge  in  oil 


Test  Cell  Data 


200 mesh  filter  None 


1 1  O.On 


Ccntriluge,  sol  None 


vg 

♦0  04 

Meet 

♦0.08 

1  ubc  deposit',  foul  demerit*  2 

(  u 

0.14 

Mg 

0.00 

Breakpoint  Data 

Metal  Jivolorjliun. 

Scut  no..  hr  to  I  m|j  KOM  js/X  hr  -5 

deptnitv  pitting 

i %*iv  hr  to  1  cv  H  hr 

or  cuhmp 

At 

No  change 

D 

1  yellow 

\g 

1  yellow 

Steel 

Brown 

Sam  mpcrai.  i*\  1  410 

(  u 

Gold 

Samp*,.  . olurtie.  mi 

Mg 

No  change 

Vif  rale,  liters  hr  10  i 

t  .mdenvilc  return  Ye* 


TEST  NO.  419-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-942  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  7r 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt,  % 

Initial 

14.07 

_ 

3.63 

0.17 

16  hr 

14.22 

1.1 

3.63 

1.08 

24  hr 

14.18 

0.8 

3.61 

1.26 

40  hr 

14.88 

5.8 

3.60 

8.27 

48  hr 

16.90 

20.1 

3.86 

15.63 

5 

Metal  Specimen  Data 


Test  Cell  Data 


Steel 

Cu 

Mg 


Purple 
L  etching 

L  etching  &  pitting 


Weight  change,  mg/cm2 : 

AI 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  7, 

None 

Ag 

-0.14 

Steel 

-0.10 

Tube  deposits: 

Total  demerits 

24 

Cu 

0  52 

Mg 

-o!92 

Breakpoint  Data  | 

Metal  discoloration, 

Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 

31 

deposits,  pitting. 

100°F  vis.  hr  to  1  ci/8  hr 

40 

or  etching: 

AI 

No  change 

Ti 

L  yellow 

Test  C'onditions 

Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  419-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-943  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  7c 

Vis, 

cs/210°F 

Neut  No., 
mg  KOH/g 

Oil  Loss, 
wt, 

Initial 

13.22 

3.39 

(a) 

16  hr 

13.66 

3.3 

3.46 

1.14 

24  hr 

13.78 

4.2 

3.47 

3.60 

40  hr 

15,37 

16.3 

3.69 

9.20 

48  hr 

17.20 

,0., 

3.99 

16.00 

4 

MetaJ  Specimen  Data 


Test  Cell  Data 


Weight  change,  rng/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


Ai 

Ti 

Ag 

Steel 

Cu 

Mg 


AI 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.04 

0.00 

-0.18 

-0.12 

-0.70 

-0.82 


No  change 
L  yellow 
Tan 
Purple 
L  etching 
L  pitting 


200-mesh  filter 
Centrifuge,  vol 


Sludge  in  oil 
Tube  deposits:  Total  dements  12 


None 

None 


Ureaknoim  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  lj 

10O°I  vis,  hr  to  l  cs/8  hr  35 


fes  Conditions 


Sample  temperature,  °l  392 

Sample  volume,  ml  200 

Air  rate,  liters/hr  1C 

Condensate  return  Yes 


(a)  Insufficient  sample  to  determine  initial  neutralization  number. 


1 


TEST  NO.  419-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-963  AT  392°F 


100°F  Vis 
Increase, % 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

A1 

0.00 

Ti 

0.00 

Ag 

-0.22 

Steel 

-0.08 

Cu 

-5.20 

Mg 

-0.12 

Metal  discoloration, 

deposits,  pitting. 

or  etching: 

A! 

No  change 

Ti 

L  yellow 

Ag 

L  etching 

Steel 

Purple 

Cu 

M  etching 

Mg 

Gray 

Neut.  no.,  hr  to  1  mg  KOH/g/8  It 
100°F  vis,  hr  to  1  cs/8  hr 


Sample  temperature. 
Sample  volume,  ml 
Air  rate,  liters/hr 
Condensate  return 


Weight  change,  mg/cm2 


TEST  NO.  432-1 .  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-972  AT  392°F 


Vis, 

cs/100°F 


100°F  Vis 
Increase, % 

Vis, 

cs/2 1 0°I- 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt, 

■RH| 

3.61 

6.1 

3.61 

8.6 

4.33 

3.88 

13.7 

4.34 

4.12 

16.6 

4.53 

5  17 

3 

Metal  Specimen  Data 


Metal  discoloration, 
deposits,  pitting, 
or  etching 


No  change 
Tan 

L  yellow 
Purple 
L  etching 
No  change 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol '?  None 

l  ube  deposits  Total  demerits  5 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°1  vis.hr  to  1  cs/8  hr 


Test  Conditions 

Sample  temperature,  °1 

392 

Sample  volume,  ml 

200 

Air  rate,  liters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  432-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-944  AT  392°F 


Metal  Specimen  Data  | 

Weight  change,  mg/cm2 : 

A1 

+0.04 

Ti 

+0.08 

Ag 

+0.1.4 

Steel 

0.00 

Cu 

-0.02 

Mg 

+  0.14 

1  Metal  discoloration,  | 

deposits,  pitting. 

or  etching: 

A1 

No  change 

Ti 

Tan 

Ag 

N.C. 

Steel 

Brown-purple 

Cu 

Gold 

Mg 

Gray 

Test  Cell  Data 


Sludge  in  oil :  200-mesh  filter  Trace 
Centrifuge,  vol '?  0.8 

Tube  deposits:  Total  demerits  24 


Breakpoint  Data 


Neut.  no.,  hr  to  I  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  432-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-945  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

es/210°r 

13.35 

3.32 

14.05 

5.2 

3.44 

14.16 

6.1 

3. '6 

14.43 

8.1 

3.52 

15.96 

_ _ _ 

’9,6 

3.72 

Neut.  No., 
mg  KOH/g 


Oil  Loss, 

wt,  "i 


Met?)  Specimen  Data 

Weight  change,  mg'cm2 :  A1 

+0.04 

Ti 

-0.10 

Af 

0.00 

Steel 

+0.12 

Cu 

-C.16 

Mg 

+  0.08 

Metal  discoloration, 

deposits,  pitting. 

ore'chmg  Al 

Yell  >w 

Tt 

Brown-purple 

Ag 

L  tar 

Steel 

Blue-green 

Cu 

Brown-goH 

Mg 

Yellow 

|  Test  Cell  Data 

Sludge  ;n  oil: 

200-mesh  filter 

Trace 

Centrifuge,  vol 

0.3 

Tube  deposits: 

Total  demerits 

36 

Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hi 
|(X°I  vis,  hr  to  1  cs/8  hr 


Test  Conditions 

Sample  temperature, 

392 

Sample  volumr  ml 

2ot) 

Air  'ate,  ’iters  1  • 

10 

■  C  ondensate  return 

Yes 

TEST  NO.  4324.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-946  AT  392°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  7< 

Vis, 

cs/210°E 

Neut.  No., 
mg  KOH/g 

13.94 

3.59 

0.25 

14.05 

0.8 

3.60 

1.12 

14.46 

3.7 

3.61 

2.96 

16.95 

21.6 

4.09 

13.41 

18.50 

32.7 

4.32 

16.68 

J _ 

Metal  Specimen  Data 

Weight  change,  mg/cm2 : 

Al 

+0.06 

Ti 

+0.04 

Ag 

+0.04 

Steel 

+0.08 

Cu 

-8.70 

Metal  discoloration, 
deposits,  pitting. 

Mg 

-0.22 

or  etching: 

Al 

Yellow 

Ti 

Brown-purple 

Ag 

L  tan 

Steel 

Blue-green 

Cu 

H  etching 

Mg 

L  etching  &  pitting 

Oil  Loss, 

Wt,  '/r 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  7c 

Tube  deposits:  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  432-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-964  AT  392°F 


Vis, 

100°!  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase,  7c 

cs/210°F 

mg  KOH/g 

wt, " 

■■ 

3.45 

0.20 

1.4 

3.46 

0.46 

liwg 

5.1 

3.57 

1.44 

20.1 

3.90 

5.21 

48  hr 

19.46 

40.9 

4.30 

11.12 

3 

M 

rial  Specimen  Data 

Test  Cell  Data  j 

I  Weight  change,  mg/cm2 :  Al  -0.06 

Sludge  in  oil 

200-mesh  filter  Trace 

Ti  -0.04 

Centrifuge,  vol  <  0.G 

Ag  +0.10 

Steel  -0.04 

Tube  deposits: 

Total  demerits 

20 

Cu  -0.48 

Mg  -0.06 

Breakpoint  Data 

1  Metal  discoloration. 

Neut.  no.,  h'  to  l  mg  kOH/g/8  hr 

deposits,  pitting. 

|00°l  vis.  hr  to  1  cs/8  hr 

or  etching 

Ti  Tan 

Test  Conditions 

Ag  no  cninge 

Steel  Blue 

Sample  temperature.  1  392 

( u  l  etching 

Sample  volume,  ml  200 

M*  L  yellow 

Air  rate,  liters/hr  10 

Condensate  return  Yes 
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TEST  NO.  432-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-965  AT  392°F 


100°F  Vis 
Increase, % 


Metal  Specimen  Data 


Weight  change,  mg/cm2:  Al  -0.04 

Ti  -0.02 

Ag  -0.14 

Steel  +0.08 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


No  change 
Tan 

No  change 
Blue 
Gold 
L  yellow 


Neut.  No., 
mg  KOH/g 


Oil  Loss 

wt,  "k 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  Trace 

Centrifuge,  vol  %  0.3 

T-ibe  deposits.  Total  demerits  34 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  3*2 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  432-7.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-966  AT  392°F 


100°F  Vis 
increase,  7r 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt, 


Metal  Specimen  Data 


Weight  change,  mg/cm2  Al  +0.08 

Ti  +0.08 

Ag  -0.04 

Steel  +0.02 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


No  change 
Tan 

L  yellow 
Blue 

Go  Id -pink 
L  yellow 


Test  Cell  Data 


Sludge  in  oil  200-mesh  filter 
Centrifuge,  vol " 

Tube  deposits  Total  demerits 


Breakpoint  Data 


Neut.  no.,  hr  to  l  mg  KOH/g/8  hr 
100°I  vis,  hr  to  I  cs/8  hr 


|  Test  Conditions 

Sample  temperature.  JF 

392 

Sample  volume,  ml 

200 

Air  rate,  liters. hr 

10 

Condensate  return 

Yes 

TEST  NO.  535-1,  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-25 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase, % 

cs/210°l 

mg  KOH/g 

wt,  % 

Metal  Specimen  Data 


Weight  change,  mg/cmJ:  A1  O.fl 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


A1  No  change 
Ti  Tan 
Ag  Yellow 
Steel  Peacock 
Cu  Biown 
Mg  Slight  etching 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  Trace 

Centrifuge,  vol ''  Trace 

Tube  deposits:  Total  demerits  21 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  K0H/g/8  hr 
100°F  vis,  hr  to  1  cs/8  hr 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO,  535-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-25 


Vis, 

cs/100°E 


100°F  Vis 
Increase,'? 


Initial 

28.76 

16  hr 

29.72 

24  hr 

30.31 

40  hr 

30.80 

48  hr 

31.11 

Vis, 

cs/210°E 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt. 


Metal  Specimen  Data  | 

Weight  change,  mg/cm5 : 

A1 

0.00 

Ti 

0.00 

Ag 

+0.06 

Steel 

0.00 

Cu 

0.03 

Metal  discoloration, 
deposits,  pitting. 

M* 

0.00 

or  etching 

A! 

No  change 

Ti 

lan 

Ag 

Yellow 

Steel 

Peacock 

Cu 

Brown 

Mg 

Slight  etching 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

Trace 

Centrifuge,  vol  '7 

T  race 

Tube  deposits: 

Total  demerits 

22 

breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KUH/g/8  hr 
100°l  ns,  hr  to  I  cs/8  Hr 


Test  Conditions 


Sample  temperature,  °l  392 
Sample  volume,  ml  200 

Air  rale,  liters/hr  10 

Condensate  return  Yes 
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TEST  NO.  535-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-15 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase,  ST 

cs/210°l 

mg  KOH/g 

wt. 

Initial 

27.20 

5.04 

■BM 

16  hr 

29.55 

8.6 

5.35 

B 

24  hr 

’0.30 

11.4 

5.41 

31.01 

14.0 

5.52 

0.62 

|  48  hr 

31.40 

15.4 

5.56 

0.67 

_ 

3 

Metal  Specimen  Data 

Test  Cell  Data  ^ 

Weight  change,  mg/cm2 :  A1  0.00 

Sludge  in  oil: 

200-mesh  filter  None 

Ti  +0.02 

Centrifuge,  vol  1<  None 

Ag  0.00 

Steel  0-°0 

Tube  deposits: 

Total  demerits  2  1 

Cu  “0-16 

_ 

Mg  0.00 

Breakpoint  Data  j 

Metal  discoloration, 

Neut.  no.,  hr  to  1  mg  KOK/g/8  hr 

48+ 

deposits,  pitting, 

100°F  vis,  hr  to  1  cs/8  hr 

'  48+ 

or  etching: 

Al  No  change 

Ti  Tan 

Test  C  onditions 

Ag  No  change 

— 

Steel  Brown-blue 

Sample  temperature,  °1;  392 

Cu  Yellow-orange 

Sample  volume,  ml  200 

Mg  No  change 

Air  rate,  liters/hr  10 

Condensate  return  Yes 

TEST  NO.  535-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-15 


Vis, 

cs/100°F 

100°I  Vis 
Increase,  '■< 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt.  ’ 

Initial 

5.04 

0.02 

16  hr 

8.7 

5.34 

0.31 

24  hr 

11.4 

5.44 

0.45 

40  hr 

30.96 

13.8 

5.53 

0.60 

48  hr 

31.38 

15.4 

5.56 

0.66 

4 

Metal  Specimen  Data 


Weight  change,  ’/cm2 

Al 

0.00 

Ti 

0.00 

Ag 

+0.08 

Steel 

0.00 

Cu 

0.14 

Metal  discoloration, 
deposits,  pitting, 

Mg 

0.08 

or  etching 

Al 

No  change 

Ti 

Tan 

Ag 

No  change 

Steel 

Brown-blue 

(u 

Yellow-orange 

Mg 

Slight  etching 

Test  Cell  Data 


Sludge  in  oil  200-mesh  filter  None 

Centrifuge,  vot  ;  None 

l  ube  deposits  Total  demerits  3 


breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  4S  + 

100°l  vis,  hr  to  1  cs/H  hr  48+ 


l  est  Conditions 


Sample  temperature.  °l 

392 

Sample  solumc,  ml 

200 

•\u  rate,  hters/hr 

10 

Condensate  return 

Yes 

TEST  NO.  535-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-16 


Vis, 

cs/100°F 

100°F  Vis 
Increase ,  % 

Vis, 

cs/210°I 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt, " 

Initial 

26.69 

5.13 

0.20 

16  hr 

29.05 

8.8 

5.45 

24  hr 

29.60 

10.9 

5.47 

KUH 

30.15 

13.0 

5.57 

0.81 

|  48  hr 

30.65 

14.8 

5.61 

0.91 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm 


J. 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


0.00 

0.00 

0.00 

0.00 

0.00 

-0.02 


Metal  discoloration, 
deposits,  pitting, 
or  etching: 


No  change 
Tan 

L  yellow 
Steel  Green-blue 
Cu  Orange 
Mg  No  change 


A1 

Ti 

Ag 


Sludge  in  oil:  200-mesh  Filter  None 

Centrifuge,  vol  7<  None 

Tube  deposits:  Total  demerits  12 


Breakpoint  Data 


Neut.  no.,  hi  to  1  mg  KOH/g/8  hi  48+ 

100°F  vis,  hi  to  1  cs/8  hi  48+ 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Ail  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  535-6.  RESULTS  OF  REFLUX  OXIDATION-C  ORROSION  TEST  ON  0-65-16 


Vis, 

c*/IOO°F 


100°E  Vis 
Increase.  7, 


Vis, 

cs/210°E 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt, 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


26.69 

28.85 

29.61 

30.31 

30.58 


8.1 

10.9 

13.6 

14.6 


5.13 

5.40 

5.49 

5.57 

5.61 


0.20 

0.50 

0.63 

0.83 

0.93 


Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm3 : 

A1 

0.00 

Sludge  in  oil  200-mesh  Piter 

None 

Ti 

0.00 

Centrifuge,  vol '' 

None 

Ag 

+0.02 

Steel 

0.00 

Tube  deposits  Total  demerits 

13 

Mg 

+0.02 

Breakpoint  Data 

Metal  discoloration, 

Neut.  no.,  hr  to  l  mg  KOH/g/8  hr 

48  + 

deposits,  pitting. 

No  cha-ige 

I00°l  sis.hr  to  1  cs/8  hr 

48+ 

or  etching 

A\ 

Ti 

Tan 

Test  Conditions 

A| 

L  yellow 

Steel 

Green-blue 

Sample  temperature.  °l  392 

Cu 

Orange 

Sample  volume,  ml  200 

Mg 

No  change 

Air  rale,  hters/hr  10 

Condensate  return  Yes 
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TEST  NO.  535-7.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-9 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  7r 

Vis. 

cs/2IO°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

Wt,  7r 

Initial 

28.16 

■  | 

5.31 

0.16 

16  hr 

30.29 

1 V  *  > '  v*v  ^  S-;^~ 

5.63 

0.42 

24  hr 

31.06 

5.6G 

31.34 

5.77 

0.52 

| 

31.81 

13  0 

5.80 

0.54 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  ms/eni5 


Metal  discoloration 
deposits,  pitting, 
or  etching: 


Al 

Ti 

Steel 

Cu 

Mg 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


0.00 

0.00 

+0.02 

0.00 

-0.08 

0.00 


No  change 
L  brown 
L  yellow’ 
Green-blue 
Orange 
No  change 


Sludge  in  oil:  200-mesh  Filter  None 

Centrifuge,  vol  7  None 

Tube  deposits:  Total  demerits  15 


Breakpoint  Data 


Neut  no.,  hr  to  1  mg  KOH/g/8  hr  48+ 

100°F  s+s.  hr  to  1  es/8  hr  48+ 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liters/hr  10 

Condensate  return  Yes 


TEST  NO.  535-8.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-9 


Vis. 

cs/100°E 

100°l  Vis 
Increase, 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss. 

Wt.  ’  r 

Initial 

28.16 

— 

0.16 

16  hr 

30.39 

0.40 

24  hi 

31.06 

0.45 

40  hr 

31.43 

5.77 

0.50 

48  hr 

31.69 

■H H 

5.79 

0.53 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change  mg/cm2 


Metal  discoloration, 
deposits,  pitting, 
or  etching 


A I 

Ii 

Ag 

Steel 

Cu 

Mg 


Al 

ri 

'g 

Steel 

Cu 

Mg 


0.00 

0.00 

0.00 

O.(K) 

0.00 

0.06 


No  change 
I  brown 
I  yellow 
(.  (ceil- blue 
Orange 
No  change 


Sludge  in  oil:  200-mesh  Filter  None 

Centrifuge,  vol "<  None 


I  ube  deposits  Total  demerits 


15 


Breakpoint  Data 

Neut.  no.,  hr  to  1  mg  KOH/g/H  hr 

48+ 

1(H)°I  vis,  hr  to  1  cs/K  hr 

48+ 

1  est  Conditions 

Sample  temperature.  °l  342 
Sample  volume,  ml  200 

Air  rate,  liters,  hr  10 

(  ondensale  return  Yes 
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TEST  NO.  540  I.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-10 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  7r 

Vis, 

cs/2 1 0°1 

Neut.  No., 
mg  KOH/g 

il  Loss, 

wt,  ',1 

Initial 

17.32 

4.61 

0.26 

16  hr 

16.63 

-4.0 

4.36 

0.99 

24  hr 

15.96 

-7.9 

4.16 

1.84 

40  hr 

17.91 

+3.4 

4  16 

48  hr 

21.07 

+21.7 

4.78 

HHHI 

5 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm3 


Metal  discoloration, 
deposits,  pitting, 
or  etching. 


Al 

+0.02 

Ti 

0.00 

Ag 

-0.04 

Steel 

+0.02 

Cu 

-0.88 

Mg 

-35.76 

Al 

Yellow 

Ti 

Brc.vn 

Ag 

Yellow- 

Steel 

L  green- 

Cu 

Slight  el 

Mg 

Severe  c 

200-mesh  filter  Trace 

Centrifuge,  vol  7  Trace 


Sludge  in  oil 

Centrifuge,  vol  7 
Tube  deposits:  Total  demerits  55 


Breakpoint  Data 


Neut.  no.,  hr  to  1  mg  KOH/g/8  hr  22 

100  F  vis.  hr  to  1  cs/8  hr  33 


Test  Conditions 


Sample  temperature,  °F  392 
Sample  volume,  ml  200 

Air  rate,  liter  s/hr  10 

Condensate  teturn  Yes 
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